


Institutional Archive of the Naval Postgraduate School 


Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1993 


Total Quality Management and applications to 
the construction industry. 


Salter, Jeffrey M. 


http://ndl.handle.net/10945/24241 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
D U DLEY research materials and institutional publications created by the NPS community. 
get Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 
KNOX appointed — and published — scholarly author. 





LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 


http://www.nps.edu/library Monterey, California USA 93943 

















































































































































































































































































































































nd - Stipe tics 
et 2 ae mf OO pee A hang itpignteaet 
A oes > 2p a" bP ’ oy i ye ‘Aen tyes fa ree a) 
Yo! chef , , ah RAR hehe, Er as 36. 
is . 5 thee, ‘ ry 
be) oe l= moss Sate ' ' ony 
ss ae 2 Can » cag” 18 3 FL AG Y fain 
ak Orie rs .4 1 ate ‘eT + a 
of + a ny, ne . ! : 3 CFEPSr 
’ = : ~~: i ! Re he Pi 
a 1 ’ x ue " va gh Mes yA 
i Sie bee a ~ ’ aby 7) cs Rab ae 
thin H 4 dauste a 
% yey de "+ : . ’ , ¥ 
& w A} ‘ %) 4 ‘ no tag Ohad ihe J 
' 4 Pa t a + sae , lesa y at, “ " hi ayes ‘ aa 
t A ‘ KE 
Re 5, ated t re ‘4 ou He BAe 
/ : ae & 
a, ; any ss ‘ a 5 V Tyeatneng hd ¢ ae OFte ITALY a 
: ‘ 4 “Cah fe egg tet rt! 
2 a Pp sth Or w ub; Wet, Seca cs 
a . , feo ‘ . aes 
DN ue im » 
aT tt ‘ : ' je fe P * 
gl nr Lien 4 
: . x My ial Ea ert ee ea fr.te ab 
Oar chy ) ’ F +" , is syne cra dese 1 F* toed, a ft bile yea Ay seabed 
, 4 vat ) rks % of siteis hy nat apnak sia pe rer wee a yoked’ 
2 , ae» P ; i e, CAN ile ror ‘ 
: : ‘ ie 
1, Lia ce nt . i weak 
Th secant ee nye pegestnais 
4 ire) ry 
: o ; a 7 Fo utah meuNtoae st ie ae sa aa d et fe 
‘ re o Ty Payer) ; 4 at aey 
Seu o Sy wn : Bs 5 . H aie oe Avant ny Ff ee ‘ er 
Ae A: an ieee $s 5 us Tye rey a RAH OEE it seh “ae 
’ v> ma, 3 
ben ec: St eer oo ee goneatiet " we 
‘ * ’ * 66 hour , ’ 7 , 
A P 6 4 nthe of a% ahs iO tee vty ke [ 
ai gue 3. Be 7A A out wiry. Typine RTE ag Na ies eee 
ess » NS ' Vourpsycgy, ¥ Bs & - Sl aye « : 4 ans ey ee 
; ge we . or d¢ . ‘ Pa | a 
Vs pe P ‘ af mt S (st, vee ye Os soiree Ntb9n + 4 Byrd Bah at6€ teay! fea 
Le 1 { re vy than Noire gas 
. ‘ eo ’ ort ate : s ? , My his gs 20) Ri ie 3 Lol Pa er reer ers v Hote Aah 
3 es 6 : = T£e eta Pe Stes $ha vir Favsteite < i yr Cy at Jes 
ery 1 » sy 1 RS wl i Sih ‘ mai anette ze dee P 
>t ‘ 5 By ares ome § Py . + ors eT Die ne) iN nix i (i ” Sose ons el Fe tamys 
2 wr » a gh $ I, ‘ = 
, at oH a at Gein z a 6 8 yea Reais ras ‘ ea eae AU Ras thy waite 
Cay pean or R ; is 
} i ene Pa Nicaay . yoy sl Dea = . “Vea nrg tee p of Ha a) AAts ATS, Bracieeat eg) 
‘ . Oa. Ce » woe ' Rok ” "Mela weg gst Gat vr hisde ait ots tf * ‘ ayy eee 
ar) . thaby ay "$ o« pM oD) 7 yl Pvewe paeny LY i 5. Ly ist oe 
ara oar . 1 Ed OR sa ert ao. ye rtee ats wove aS 8 Par eee hoe Tr} sts Hele’ Lb 
iy ‘ tm g a eee a elk 0” Soke ears Por Sas G dm Ted PS Tees Uy ts 7 SRF ath yey fy eS | pages 
e \ (ares Nese Roar i * don t i cary a ras Yeopat re MegdE ered bags vets at tye Joy on baa gbe be neces 
Bia line : ft ey wes Yk» ny 1h pies )S2 4 G 13 fm | ae St aay Ph eae id ee Pd Pants. we aa, High 
* Yat NRE wie a Nap y Me Ue 5 hy Ys yy a , » 2 PI Pee ev) Cie wah suey ia Weal © fe A “Ah gaits raains 
1 . or] * «ih . P| » > igre 8 Se eatery of ce eae, “Sra badgada, *Yepeza 2 enn ‘a pre Psat 2, eter Ltt | rile 
“6 : ede t & AUT Uv eie oon ae EL ae ee ee ED ee ee ALT oY Rte tey ess o> Nh b A sae ere 4 i ‘ fs 
. ' Ay OA ee foe fae SNF a yy >ourp The f r Oo," whe £02 my oon aan Away Pina 4 Ag ne 
= % «2 a yg r oy . ‘ Wn “ti 44 ye he Wad 
aeeeses 4 D8 ina Picea Brees OE ny ? , ARTS y fowl fs DS thoy ere ry Rhee 2 eect 
i 1 a ' deel} AOwe Bay SW nF pk Sti ye, a ‘ Mince ss Vib, weaairen » 
t ThA | 1 A he» b 4 Pert kath ie ete WOR 
bt tne higge f ey ed are ray. ayy 
ob fee ta yy O NUS Dd a. eenseaaia é rh ad uel 
dp a Nab fae Ps res Wa de 
s ‘ 
Auge 





neh 


4 a fetes i 







ean Wie Ns 
oy 













geo ee da Si eglce gy Ste 37a 
Seki aes i. rd | Wuuaies Bgedaes. 4°34. MDS, 
vray ‘ a . 
+. ¢ oh 

















w? 
ae Neh a 
amy 
, 
Whe sacegi, 
ay ai esis Eh Wg ce o eet Sytem ey, 
Peto mw 885 fea $i3 im a 
oy n> “ Lacruy May teens 
a at) Vartee ny 


OAPh ThA gare? uke, 
yt an " c 


Piers 
ckentheng, f 


Deed bls 
a) 


han Ure 










s3ee zit 
FG dy eesg 







Mahe ah, 
















































































































































































































































































































































































































































































































































































































cas 
PR FAP Aa Wi 
HAE Bisping ae ated 8 Ret 
niga Sek qh, int 
b esta A Ne Bice 44% . a 
Pe ad Ol "i Ma Or RTs 9 RES hdl 
‘ at ey t olla, Go aay rengse bah? 4 RM iv 
“ Bias tr pelea & Senta reas; ites aches i 
nN ea fet wr dats Yet aadd oF be eT A, “eeiieh? 
io rd ac ha tpt § t rt arte wae, rhe bt 
> . S Dav bya sed ~ aPval + acay ; ib. “bind j f 
tre Sone. Se es ie 0 P dD mtiy sselmgres tas : 4 it itids thy 
‘ ts ie eRe acy Fy bosdageg 5 at a “sgh 
A, Pry bia ta Aft, é <P y ben a tus a. 
. ' wet, ‘ ‘ ‘ spl tte 8G tay vette 5 9 
] iy rs fer a FAP Puts y © 48 tare 04! 1 ao wie *\ _s 
: a ‘ t TAY ITD aee aw WY fp oe t*uphe ae ’ e ie ey 
‘ a i . ar ren REF Mn ayamte 7 Ve 4 94 dh te 8 am Gg a | Mea diy 
a 5 "y VST mae ’ Mayers ‘ 1, Sfomm fF rien 14 +d {by ahady 
% ie , y a ie t 4 $4 tet a y . Yeu, es thes : 
“- ony *o Nery , > > wt4t oy iehi ort A hehe? 
7, | ’ ’ , treat at aor te hen ty 
. SENSh Ath Pe bea ay Mitkgin Zaye 
an 2 a . ; ¥ é « 
a, = Peal ba | \4 ° L 
+ fa R42 . c 
; 2 . tT 
7 4 « b4 Y . f 
Lids 1g a 
( RAY LEP et te 
, ares : . Loa ae age asf ap 
: ’ ; Maa ; age 
v0 * ; Hes OL be vi : ‘ 
‘ ve , A ‘ 
Eraweoeani ; ie 7a F359: aft 
€ degre ‘ .e “ahh L 
7] AL 4 3 . ? 
ox ‘ 4 A Ke 
‘ Fi r i 4 ‘ 4 . 
” , ‘ 
e ae 
i risky ’ ie : ) Bett tM ee lead hy 
° C t Noa a8 Ve! 
raeth TE tae + go? afore 
e . 
. * 
$ ry 
_ ; 
= orn 
: Oe Pr shall ey 
. frais 
. 4 
A 4 
‘ ' : POLS 4 
, bh a, V8 Sy te Ph ei bat, « 
rad PROM Saoeagin ae hee, , 
i : dea h Aber ON weer E Rare bike 
. Maer Eh bed eS ONEE Sass 2 ae de 
sth LPN Aad BINee gk 2 ‘ , fl 
i oa. weicla ale a ie Pea ferry wr 
oe IMP Ane f a 
3 se ’ 
-f mae 
' 
” 2 ae 
» } 
* 
xa s 
‘ 
EN ‘ “@ We ot 3 igs 
id FORS woken of PTs tel ithe 
‘ Ssary Potafte Rt fate 2 
: a2 4 8 PAE EPIEA PO Ie ae 4 " 
e546 aes ? a Podrthy 
ef ] 
. eae ‘ a. ny, A ‘ 
‘ “a he > ong 
‘ +. oC Fee Pes ee fe "sty ’ 4 te 
‘ ns > rT ik) ry ' 2 a) os 
+ ra ‘ ft», ™ ~ * a . 3 é ? " +e ay 
tee ys ef 5 2 aie Fag : a a? ” ’ ‘ @s 4 fas ¢ ""ae ’e = 
yer? ae Lt > « aut css 4 % 2 ' eased , © J war i 
Rasie he , ta . VY; “4s *sthdhe * : 
’ , ite wiles) ee Pron el ane ve uw red he 1 94 tek aye Pre Stetrieta 
‘ ’ ar . > #0 24 weary tte *s mee, 8 2 Ae t? wo ‘ Ver teelqudy é Te he es oF 
das fe mas » ee ’ Wrase yp a4 2 he wise <s* aaccestis 5708 
P ‘ fo Se ep ane Sees ee eg *s yb t ous Beka “at 
: F) r : ! a suate f « natal gis" 
. ' Wetted flor, armen cee ¥ sin ars Ta? 
« hay) P : : ig i 
s+ ' 2 4a ee peta te? aso8 , , > “ ’ b, 
‘ CR. pe as die . t rE ee me p> yon y, Je 3 
ror are OT it. Sit ir) iar A ow garg acne ‘ . ey We oa, Ht, 
: Foe tint joer ' Perhavoss aihs 4%: 
» ~ the ; het ghee b 4 
: ” “es IN and 4 sie soi 
. : ? ar , ae 5 tere 4 ¢ y t etexy : 8 7 H 
e ot hd . ise ae F , ’ aie ‘ ardy 4 
‘ Literae p .& en ’ P 
‘ . 1,e id ‘ ’ « t 
Circ 3 >t x ALK Wit Tea Ie eerie : 
homes yy ’ beige 5 ; 
‘ Ct Tees ne ; sf 
4 , ‘ ‘ ‘7 > 6 ‘ 4 
’ ' ‘ et me i ig > ba 
er « ¥ ne pe a ‘ 1 7 te f" ora ets 
, ev : 4 $ “4S Ax 
: ; ae | ae FT bs : ry ’ iF e ta he 
' ‘s 6 2 ¢ ® ‘ ’ vy ent 
. 4 S wie og : ‘ eh atts e Ts ye ¢ s 1s 
» . 6 ‘ r Ser yr ie mer 
» ou . . step ‘ tae fv 
U i} UA oe a , e . ryt or) 
. , . . « ya ' ‘a eu 
= 5 ' Mag iar iae s 4 te it " Lat | 
’ . we oy t . rae tw ta ae ia e Ae aa a 
, a, rT Ps ee 5 ee ae ‘ 5 oe Vi vi fate tadi Pat te Pasnak Rae ¢ pr ah min te 
as - gs SOR Cae ops at nas} ra A col ed bt | . ee Sereraes, 
* ne . - Vieana OF Pace Pee lV ade fF as Oe, ety® “ths Be ret = 
’ : ae Bir se . t ae 4 tdnbezy , Biv 239 oo Lite 8 He PS yr g, a 
. , it ete eat er ene t F 5 au tee an B42) metre tg 
' ze ’ aE: ag te: fe ’ . S 4r., > r arty Stina” 6 4 Busase | whe ap tages Ng Tease 
4 ca , 4 , . $ #5 we STS erat ti i “ FBO se wd fe y 
a> oro oy ‘ . a Ny a “tes ea | onep es tie , te Pf ete bet eat ett 
Par) : ¢ oe ‘ 4 
; a a eee cf ea ME eats ary oder es neeeeenealy 
Oe ote * , , fee Cries ty 264 eeu ob a? ‘ 
' , a) ' ’ ' ae ' ' Pe] * ne Yuva ov, $2 ss Portes POW As tee nee s ¥ 
6 ”* , ed as , 9a ot we Ree! feet ear ae e? ee at ie | 4 i Le tells as lA ¢. 
» i OS ’ * . +> fews » 2? Pet ot OY ht « | z , , * p fe 
ar , © wetatang awa pa ’ . ese eee. -ibege sae de D 4 
sof a4 arn ‘ : r+) ar at i MeL 
' ' ie lc & & 
‘ . ’ the tLe 44 
- ’ TEANGA HUT ed ere biag. fe ih, 
' “ay earns ree ey p ih Syn - 4 
: ‘ 2 barbs 
I wee | ales wy ott! ha nee ie ite 
* ; Haney Stytn 
- es eo) a te CM Bye GT atyaigite ia dy 19S ra 
, and ’ POP by iNet Tier | + me 
sue a eigey pa ie fH 33 1 Beas Laer iy 
aoe Gn adhe whakel, 4h a ss ohye cf aay AEeale wesate tau ee. tus Foe Ee ee a gs 
a. ot fee a? oie hea Gt as ese | sa ag ae Bass ikl Ava § wey z yg 
- a Va yaieyes tase) But 4 iy: eh a a i A . ‘ ‘a re 
: * wy e phn tae ° 4 ag 
: 5 { ae Faw gts wih , ae te ‘ 
: ! Se . a4 tig aE e cite cages ay F “i 
' Pte 7 ¥ 
, ‘ , SLi A are poner. “ " aseei.. fy tt 
2 Aur) ak ¥ . 
s raves bee 4 tre Ey AA 
‘“ e ’ Le eee ryan 
: en 1 a3n : tad ine “ay : regen wads 
ws fs gerte Satgey vii"n 
' ’ v7 *> ‘, 4 ry wd 2 
a Moen’ rine va { re 
a a) Wrigyte ye rcv 
to e epee oie ‘prs 
' eee, ye 
i; aie inte: 
‘ , ’ « Ppdes 
ewan ; s 
F is © fen 8 ‘Dry 
, Lae TVEGa oe 275 
po eee te fg fie ne . sreh petety wey 
' tae grey wet 124 ies 8 Sn sauet ies 
' : Be ee Noe. 7 kU rags ardeisv~ ten fel 
’ , P wine rE May of De” FO eT EF 
‘ . sep ag ‘ i te *ay La 
si ' Pe at , 
' WSINint vedic Sy ses a a 4 tt 
- a i i 4S ike, 
* : Fi . , ' : . = ‘ 2 ys a ae P by DET) 4 
F P : Gone #06" Fi 
‘ Ley! i ; ae ' : : 2G Yen 
‘ ‘ F ware as rary i | 
4 oO | i, Kat} 
' ’ s * ie . $4 ALE) for iped, at 
- ite eela yO Rt caus tere 
a ea , ra tea dg waned a Mvtd at Toy 
ve ey fot an ‘ 
4.6 » 7 . « 
’ * . ., ie “ 
LY ‘« ’ irae ie oe t Peat Way 
A s $ os SUF 78 gtery hy 
, a ; A 
. vay es LL Sr eeee a 
a 4g ye ‘wn 2 al van 
. , ’ © wae ‘ Mea 
' ' . ‘ 
i , , ‘ * * 
» P , * 
ry ray a J 
‘ i , 
* , ' 2 « . 
’ tS ‘he P “ ha iat 
fa te. soe z a KAD e ate F 
' ' ’ > ow tat . ’ ogo tea ko 
*% ‘ Ab AG, 
‘ ‘ ‘ of ’ ' , 
vine he nips, pied 
: o P i s ee G te pet gely tt 
; oe tog E ale OSs "Hs pete ae Brrr 
Pe cts so ' ng qty ASA9 t2e%, s ae 4 Mat ft ned Ah OE 
os, ha ie “Uta en) Fd re Seely “fi et a Se woe oon tee 
»% on or ? als, 4 cary et ay! Rah a ae 
; : 7 Het He ata” geelt 
8 ‘ =e ae bx J 
Pee ay. pers 
‘ 
‘ , ‘ 
a 






sat hair 
wi 


dale 





DUL: 


NAVE. .c SCHOO} 
MONTEL CA 93943-5101 

















eves OCALITY MANAGEMENT 
Pee eieeAtTlTONs TO THE CONSTRUCTION 
PNDESTRY 


By 


oP ee eyo. Sal DER 


ieee on bonny TO PHES GRADUATE COMMITTEE 
ORME te wer akiMeNl “Of Civil ENGINEERING IN 
oe eee ie MeN Or THE KREQULREMENTS 
EOh@ HE WBE ORE E SOE MASTER OF ENGINEERING 


Uae ol by sOr FLORIDA 


SOMME Rao 93 


T260665 





TOTAL QUALITY MANAGEMENT 
ANDVAPPETCATIONS. TO THE CONSTROCTION 
INDUSTRY 


By, 


JEFEREY Me SALTER 


AC KREVOR TERE SENTED TO] THE GRADUATE CGCOMMIITEE 
OF Sib eUE PARTMENT OF “CIVIL ENGINEERING. IN 
PAR PALS FULFICEMENT “OF* THE -REQUILREMENTS 
FOR THE DEGREE OF MASTER OF -ENGINEERING 


UNTVERST EY OF oFLORIDA 


SUMMER 1993 





NAVAL POSTGRADUATE SCHOO! 
MONTEREY CA 93943-5)01 


1 


TeABEES OF CONTENTS 


Chapter One erate rae) Clb ees ete eee asc ta aaa ete eth sw. os 1 
Chapter Two Jo) THCSTIG (Gore \W70 SR ne a On acne ee aU a er 5 
Chapter Three What is Total Quality Management? ..... 10 
Chapter Four [MpOmt ameter ommlts .Ot Qual TY .29. ca 2 ha la 14 
Management 
4.1 Create constancy Ol Curpose 10T -.yu.<8s 14 
Improvement of Product and Service 
4.2 hd © Otemt Ne ieW ob NM O'S Oly Weta Ge ce oe 16 
4.3 Cease Dependence on Mass Inspection ... 18 
4.4 End the=-Practice O01 AWardine Fo. si <4 oss) 20 
Business on Price Tag Alone 
4.§ lmprove Constantly and Forever ........ 23 
the System of Production and Service 
4.6 [ns tilt ber tra lie, wie € lad Iie rsa. o 25 
and Education 
4.7 Postitute DCeade rst po ves. ek es 4 28 
4.8 By gs al I) et GMD (24 Sat I Gaga aa ae Sat aa et ae ee ee ee 29 
4.9 Break Down Barriers Between ........... Aa 
Staff Areas 
4-10 Elaiminate vs lorans. Exhortatitons., <1 .4. . 30 


Targets for the Workforce, and 
Numerical Quotas 


re a Remove IBarrIlers “bO Pride 7Ol Aoa2. 20. aon oh 85 
Workmanship 

4.12 Take 2Actien to ACcCOmpl ish: tine. 4....%,.c0..-s 37 
Transformation 

Chapter Five Deadly Diseases and Other Obstacles ... 39 

to Total Quality Management 

BS As lack cOt Constancy sO! PUTOOSe s.4 6064. te. 39 

Se EMmMpnasis--Of) SnOrt=esberTm PLOUAtUS. 2.26 cc as % 40 

ye. Evaluation of Performance, Merit ...... 41 
Rating, or Annual Review 

5.4 Mobil 1 ty OmTop Manacenent, <2 1.555... 2% 43 

Di RunMi ne wa "Company Ol -ViSID Le. «46% f4-cuine: 44 
Figures Alone - Counting the Money 


Yaar! XOMN YIIIUC 
45 2¢ 


IOOHDE STAUGAAG Tous iA 
ea ee apie i 
rOle-ch@ie A.) YS MCw 


ss a 

' 

ry 

J 

a ' 

i. 
; A'S eel 
fem) 
pe) tou Qe 


i’ » ’ So) ur ‘ an 
_* Piao 

earn ® @ulunwr 
net _ eth © atuget 





Chapter S1x 


Chapter Seven 


Gmapter Eight 


Chapter Nine 


Bibliography 


Appendix A 


Appendix B 


Appendix C 


Appendix D 


Excessive Medreal-Costs “and (i.5c45 «lee 


Excessive Costs of Warranty, Fueled 
by Lawyers That Work on a Contingency 


Other Obstacles: to. Total Quality ....... 


Management 


Safety Management is Vital to ......... 


Total Quality Management Success 


em ONlve: ueyt. Degen Oe ee ee ee 


Total Quality Management Today ........ 


and Tomorrow 


Concluslone—-slOtCal (Oualaty fsck’ 2a ols 


Management Implementation 
Recommendations 


eeoee*#e# e e# ee @# # ee # ® ® @ @® @ @® @# #® @# @® @ @® @® @ @® @ @ @ ® @® ® @® e® °* @¢ 


Eternally Successful Organization ..... 


Grid 


How RitZ-Carlton won, the Baldrige. ..... 


Award 


Se WW late Te ee le eee pe le ee tgs ie ose sare ee % 


selected Charts: and Diaerams «....45%4. 


Demonstrating How Data Transformed 
By Statistics Can be Used 


as 


78 


11 


J 


a 


fet s 





CHAPTER ONE 


INTRODUCTION 


The theory of total quality management is not a new 
phenomenon. Total quality management was first officially 
introduced in the 1940’s and has continued to change and 
improve through the years. Even though this concept has not 
yet been fully accepted by businesses in the United States, 
the acceptance and implementation of total quality 
management programs is increasing. The single greatest 
obstacle for total acceptance seems to be based on the fact 
that business managers in the United States are more 
imeerested in short term results and profits than in steady, 
long term growth and improvement. This mindset requires 
that chief executive officers and top management improve the 
bottom line rapidly. Usually these results are only 
temporary and after the initial results begin to taper off, 
top management personnel move on to a new company. This 
trend produces negative side effects such as loss of company 
loyalty and decrease in company Knowledge. 

As the development and evolution of total quality 
management is examined, perhaps the realization that only 
the occurrence of an economic disaster will cause America’s 
corporate giants to open their eyes and apply the basic 
rules of total quality management. In May 1993, the trade 


deficit was 10.5 billion dollars, with approximately one- 
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half attributable to the Japanese. Obviously. the 
Diminciples stauent to the Japanese people forty years ago Dy 
Dr. W. Edwards Deming are still awaiting endorsement by 
American businesses today. 

For some unknown reason, American companies became 
locked into a specific format and this tendency keeps them 
from looking toward the future. Managers believe their 


company’s future will always be in one particular area, 


preducine One Specific product. After all, if it 1s a good 
product, people will always want it. Not so. Just .<ask the 
steel giants of the 1970’s. Steel executives believed that 


foreign countries could never import steel to the United 
States because it would be too costly. As a result, the 
steel magnates used capital to pay stockholder dividends 
rather than reinvest in their companies by improving their 
processes or by purchasing additional plant equipment. 
Japan, taking advantage of poor planning on the part of 
American steel magnates, was able to gain a stronghold in 
the United States steel industry. People are mortal and 
will eventually wear out. However, businesses with proper 
management can always adapt, change and remain successful. 
Philip Crosby sets up some basic guidelines: 


A company that is going to be eternally successful will 
have these easily identifiable characteristics: 


- People do things right routinely. 
- Growth is profitable and steady. 
- Customer needs are anticipated. 
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- Change is planned and managed. 
- People are proud to work there. 


| 

For a company to succeed it must always apply the principles 
of Total Quality Management. Companies begin to realize 
that the true test of quality is whether or not it has met 
the customer’s needs. Even the American Society for Testing 
and Materials (ASTM) has recognized this fact. The Society 
publishes a manual that is used as a guide for consumer 
Sensory evaluation: 

The Manual on Consumer Sensory Evaluation concerns 

itself with testing certain products using those 

untrained people who will become the ultimate users. 

These products can be evaluated on the basis. of taste, 

smell, touch, hearing or visual differences. 

Crosby suggests using a grid to determine a company’s 
progress toward becoming eternally successful. The 
"Eternally Successful Organization Grid" (see Appendix A) is 
an overview that allows any company to measure itself at any 
Pewat wm etime on items such as quality. growth, customers. 
change and employees. 

Total quality management seems to have its roots based 
on Dr. W. Edward Deming’s fourteen points of management. 
tiiese points, alone with=other*principles of Dr. Demine s, 
will De examined. Specifically, their application to the 
construction industry will be explored. The seven deadly 


‘Philip Be Crosby.) [hexsEternal ly successiul Oreanization (New 
York: McGraw-Hill, 1988) 16. 


a E. Schaefer, ed., ASTM Manual on Consumer Sensory 
Evaluation (Philadelphia: American Society for Testing and 
Materials, 1979) 1. 
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diseases and other obstacles which describe reasons why 
total quality management could fail will be discussed in 
some detail. Safety management is vital to an 
organization’s success and will also be examined in detail, 
as will the role of data and statistical methods. Deming’s 
fourteen points of management seem to be the most widely 
used and accepted when dealing with total quality 
management. However, for the sake of comparison and 
reference, Crosby’s fourteen steps of quality are as 
follows: management commitment: quality improvement team; 
measurement; cost of quality; quality awareness; corrective 
action; ZD (zero defects) planning; employee education; ZD 
Day; goal setting; error-cause removal; recognition; quality 
councils; and, do-it-over-again. Finally, where total 
quality management is today and where it will be tomorrow 
will be discussed. Further, one possible plan for 
implementing total quality management in construction will 


be presented. 
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CHAPTER TWO 


HISTORY 


The concept of total quality management was originated 
by Dr. W. Edward Deming in the 1940’s. Dr. Deming was a 
graduate of physics from Yale University, but became a 
statistician by trade. After graduating from Yale, Dr. 
Deming worked at the Department of Agriculture and for the 
Department of Commerce. His first application of 
statistical techniques was in developing a plan for the 1940 
census. Prior to 1940, the census process involved an 
attempt to poll everyone in the United States. It was only 
through Dr. Deming’s random sampling technique that the old, 
laborious, time-consuming method was changed. It was after 
this that Dr. Deming received some short-lived notoriety for 
his use of statistical methods which he had learned from 
Walter A. Shewhart, a statistician for Bell Telephone 
Laboratories. Dr. Deming was requested by W. Allen Wallis, 
a professor at Stanford University (later to become 
Undersecretary of State), to teach his methods to companies 
and individuals involved in manufacturing for the war 
Clehomt. 

In July 1941, Dr. Deming taught the first ten day 

course in statistical methods with the aid of Ralph 


Wareham of General Electric and Charles Mummery of 
Hoover Corporation. Wareham had studied statistical 
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theory at the University of Iowa; Mummery was self- 
taught in the Shewhart methods.” 


GHhiswinitial effort resulted in 31,000 students across the 
country being taught thesSe statistical methods. The 
pmemiecan Society For Quality Control was initiated in 1946, 
mitten Dr. Deming Serving as one of its initial members. 

Dr. Deming left the census bureau in 1946 and started 
bierown bUSiINess. as a Statistical consultant. From 1946 to 
1975. he was also a professor in graduate business school at 
NewmYaQrKilUNiversity. His first ‘contact with the Japanese 
was in 1951 after World War II had subsided. His initial 
purpose for visiting Japan was to help with the planning of 
a national census. It should be noted that after the war, 
American industry was unscathed, unlike European countries 
omaewapan, which had their industries obliterated. Because 
American industry had geared up for the war, they were more 
than ready to be major suppliers of manufactured goods. 
Vitheproduction runnines at an all time high and with little 
competition on the global market, corporate managers could 
lterally do no wrong. There was a high demand to produce 
high quantities because of the attitude that the consumer 
wombldadebuy anything produced. This Situatiom resulted in Dr. 
Deming’s statistical quality control methods being shelved. 
Another reason Dr. Deming’s methods were not put to use was 
because all of his previous efforts had been directed toward 


Mary Walton, The Deming Management Method (New York: Putnam, 
1986) 8. 
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teaching the technical people formulas and methods and not 
toward management personnel who set policies-7~ and 
procedures and provided for their implementation. Whatever 
the reason for the shelving of Dr. Deming’s methods, the 
United States began a joy ride which would last for almost 
forty years. 

After helping with the Japanese census of 1951, Dr. 


Deming lived and worked with the Japanese people off and on 


feome thirty years. He was successful in Japan for several 
reasons. First, he lived in Japan long enough to learn 
about its language. people and culture. This later afforded 


him opportunities unavailable to any other American at that 
time. It was only by learning the culture that Dr. Deming 


was able to devise the best way to have his methods 


integrated into Japanese businesses. Second, Dr. Deming was 
able to seize the window of opportunity. After World War 
II, the Japanese industrial base was nonexistent. In other 


words, they were starting from scratch, which made them more 
open to ideas which would help put them on the road to 
recovery. The Japanese were a hard-working, patient people 
and were willing to try new ideas that fit perfectly into 
Dr. Deming’s theory of total quality management. Japan was 
on its way to becoming the most respected quality 
manufacturer in the world. Third, Dr. Deming was able to 
reach the Japanese’ top management with his principles. On 


several occasions, he met with top executives from Japan’s 
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8 
twenty-one leading businesses. By doing this he was able to 
have his methods accepted and implemented from the top down 
and not from the bottom up as he had once tried in the 
United States. Additionally, the Japanese were more 
interested in long term growth than the annual report to 
stockholders which emphasized the bottom line. Dr. Deming 
also learned that the Japanese were very loyal people. This 
became very obvious to the American military that witnessed 
the destruction of pearl harbor and the Kamikaze pilots that 
were willing to give up their life because of their loyalty 
qoa pan. Chis same loyalty was used in all facets of their 
lives. Unlike corporate takeovers and leveraged buy-outs in 
the United States, Japanese firms mutually agreed to mergers 
before they took place, with either company being able to 
Say no. 

How and why was Dr. Deming finally discovered in 
America? It was in 1980, at which time Dr. Deming was 80 
years old. The Carter administration had left America with 
double digit inflation running rampant and economic disaster 
appearing imminent. People began to ask questions as to why 
the Japanese were doing so much better in the world markets 
than the United States. With the yen so strong against the 
dollar, people wondered how a country like Japan, whose name 
was once synonymous with junk ("Made in Japan"), could now 
be setting the global standard for quality. A television 


documentary was produced on June 24, 1980 entitled "If Japan 
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Can...Why can’t we?" This documentary attempted to discover 
how "good old American ingenuity" had become lost. The 
Nashua Company of America was examined because of its 
Japanese origin. It was found that it applied Dr. W. Edward 
Deming’s principles of total quality management. As to why 
Nashua was doing so well in the United States, Dr. deming 
replied "If you get gains in productivity only because 
people work smarter not harder, that is total profit, and it 
multiplies several times".” In the documentary, Dr. Deming 
was able to briefly describe his methods (15 minutes actual 
interview time). He further used the interview as an 
opportunity to chastise American industry for its ineptness. 
After the documentary aired, Dr. Deming’s popularity and 


requests for his services blossomed overnight. 


‘walton ora 
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CHAPTER THREE 


WHAT IS TOTAL QUALITY MANAGEMENT? 


Total quality management, an effective business 
technique predominately used in Japan, is rapidly evolving 
in American business and industry. This concept consists 
Ole: 

an integrated process involving both 

management and employees with the ultimate goal of 

managing the design, development, production, 

transfer and use of the various types of products 

and services, in both the environment and 

marketplace. 

This approach to business strategy involves employees at 
every level, from the Chief Executive Officer to the blue 
collar worker who performs custodial duties. To have 
successful total quality management, the products and 
Senvices; must consist Of both quality assurance and quality 
control. Quality assurance must be differentiated from 
dUamity control or anspection, for “althoush a quality 
assurance program will include quality control and 
im@epection, both these activities form only a part of a 


company’s total commitment to quality." 


‘Tehnsen Aimie Edosomwan, Integrating Productivity and Quality 
Management (New York: Marcel Dekker, Inc., 1987) 9. 


6 ionel Stebbing, Quality Assurance: The Route to Efficiency 


and Competitiveness, 2nd ed. (Chichester: Ellis Horwood Limited, 
1989) 3. 
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Quality assurance sets the standard that products and 
services must meet. The quality assurance function should be 
based on the customer’s needs, not on the desires of 
Suppliers or designers. These standards need to go further 
than just the basic contract specifications and documents. 
In doing so, ‘it is important to understand all of the 
customer’s standards, both those in the contract documents 
and those more difficult to determine."! After determining 
the customer’s needs and assuring that the products and 
Services can meet those needs, a quality control program can 
be established which will complete the total quality 
management strategy. Quality assurance is not stagnant, but 
must be a continual process that improves, changes, and 
seeks to satisfy an ever-changing, volatile and competitive 
market. 

A good quality control program guarantees that the 
products and services will conform to the specifications set 
forth in product definition. Some of the different 
parameters controlled in this process are size, type of 
material used, manufacturing tolerances and reliability. 
Quality of conformance is defined as "a measure of how well 
the product conforms to the specifications and tolerances 


8 


required by the design.” Every member of the quality 


Robert D. Martin, "Follow a Simple Strategy: Exceed Customer 
EPepceravions, ‘hlorida Constructor Jul./Aug. 1992: 1. 
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control program must act as supplier, producer and customer. 
Each employee must supply and produce a product that meets 
the next employee’s need. The employee must also act as a 
customer upon receipt of the product and determine if the 
product meets his or her own specific requirements. A good 
quality control program will seek to deliver goods and 
services that are correct the first time. 

The total quality management process must consist of 
both quality assurance and quality control to insure a 
marketable, competitive product for today’s demanding 
customer. This management strategy must involve innovation, 
continual adaptation and risk taking. In order to minimize 
risks involved, training of quality management must be 
provided at every level of the organization. Programs often 
fail “due to lack of understanding or commitment." 
Quality management is moving to the forefront of American 
business and should make industries more competitive, both 
in the United States and in the international market. More 
and more companies are realizing that with proper 
implementation of the total quality management process, 
production will increase and costs will decrease. Even with 
an average three to five year implementation period, 
companies are realizing that quality assurance plus quality 
control equals total quality management and this equation is 


well worth the overall investment. The object of Total 


Martin 1-2. 
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Quality Management is best described by John J. Hudiburg, 
CEO of Florida Power and Light CoO.: 

The object of total quality management is simple: to 

establish a management system and corporate culture 

that will assure higher customer satisfaction than your 

competitors . 

The best way to examine total quality management is to 
understand and examine the application of Dr. Deming’s 
fourteen points of management. These fourteen points were 
especially written for American Industry, although with 
small variations can be applied world wide. Several of the 
points were never used in Japan, because they were not 


necessary and did not apply to their specific way of doing 


business. 


0 Sohn J. Hudiburg, "The CEO’s Role in Implementing Total 
Quality Management." Alster, Judith and Holly Gallo, eds. 


Leadership and Empowerment for Total Quality. Symposium sponsored 
by KPMG Peat Marwick (New York: The Conference Board, 1992) 21. 
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CHAPTER FOUR 
IMPORTANT POINTS OF QUALITY MANAGEMENT 

4.1 Create Constancy of Purpose for Improvement of Product 
and Service 

Most businesses are set up with their primary purpose 
being that of making money or, at least, to achieve a 
reasonable profit. Constancy of purpose is the notion that 
everyone is on board for the purpose of staying in buSiness, 
being innovative, and investing in research and development. 
Most businesses are So preoccupied with today that they are 
unable to envision tomorrow. The most obvious: example of 
this is the recent demise of the computer giant IBM. At one 
time, IBM stock was worth $175.00 per Share. It has now 
dropped to about $46.00 per share. One of the reasons given 
for this downfall was a lack of constancy of purpose. IBM 
did everything it perceived necessary in order to maintain 
its bottom line and, thus, achieved "good management’. 
Unfortunately, when the computer giant awoke the next day, 
IBM found itself laying off thousands of people and closing 
facilities worldwide. "It is easy to stay bound up in the 
tangled knots of the problems of today, becoming ever more 


efficient in them, "!! 
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Companies must continually improve and seek 
innovations. I worked for a manufacturing firm that saw its 
doors closed in the early 1980’s. The first department to 
suffer large budget cuts and personnel layoffs was research 
and development. It was obvious that from that point on it 
was only a matter of time before the company would close its 
doors entirely. The company had literally cut its own 
throat by eliminating its ability to be innovative. 
Innovation does not require the design of a completely new 
product, idea or service. Innovation does require the 
manufacturer to be able to step back and examine its current 
offerings, compare those capabilities to the current or 
future demands of the customer, and make adjustments to meet 
those demands. After all, the true test of quality is by 
the end-user or consumer. Dr. Deming states that the 
company must have a plan to be innovative and every plan 
Should answer the following questions: 

- What materials will be required, at what cost? 

- What will be the method of production? 

- What new people will have to be hired? 

~ What changes in equipment will be required? 

— What new skills will be required, and for how many 

people? 
- How will current employees be trained in these new 
areas? 
= How will supervisors be trained? 
- What will be the cost of production? 


= What will be the cost of marketing? What will be 
the cost and methods of service? 
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16 
- How will the product or service be used by the 
customer? 
- How will the company Know if the customer 1S 
satisfied? 

For a contractor all of these questions should be answered 
and independently addressed in the context of every new 
Gomeract. If these questions are not answered in the pre- 
planning stages for a job, then constancy of purpose will 
not be maintained. Each area covered by these questions 
involves different individuals throughout a contractors’ 
Ousamizatrvon. FOr example, it 1S impossible for an 
estimator to know the cost of production without first 
talking with the crews and determining their actual method 
of construction. All too often an estimator will assume a 
certain method when preparing a bid, which forces the field 
personnel to tackle the problem of how to construct the job 
and still achieve the same profit based on the estimator’s 
calculations. In order for companies to achieve constancy 
of purpose they must be willing to expend resources in 
research and education. Companies should seek continuous 


improvement of products and services and invest in new aids 


tommeroduction, both in the field and in the office. 


4.2 Adopt the New Philosophy 
This new philosophy must begin with management. 
Moreover, it may have to start with major stockholders. In 


order for large companies to implement a new philosophy, 


walton 56. 
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stockholders (owners) must be willing to allow the time for 
a transformation to take place. Only then will managers 
become loyal and adopt "quality" as the new buzzword instead 
comme profit’. Obviously profit is necessary for success, bit 
quality must be considered first if companies expect to keep 
their doors open and to compete effectively. American 
companies have focused on bottom line results for too long 
and have neglected the total yuality management process. 
This new approach to management must be applied to the 
construction industry as well. 
Total quality management is becoming a contract 
requirement within the construction industry. The 
nation’s awareness of quality will be reinforced by the 
annual presentation of the Malcolm Baldrige Award for 
Quality. Most of Fortune 500 firms are pursuing this 
award. As a result, they are requiring their 
suppliers, which include contractors, to implement 
their own total quality management process. 
The Ritz-Carlton Hotel Company, a 1992 Malcolm Baldrige 
Award winner, already categorizes its suppliers based on 
their implementation of total quality management. They 
currently award services and contracts based on quality and 
not merely price. Service and contract companies must be 
able to continually improve right along with Ritz-Carlton or 


they will be seen as a barrier to the continued success of 


Rez —Car lton. 
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Lou Bainbridge and Bill Abberger, "Partnering - A Progress 
Report,’ The FMI Management Letter August 1992: 2. 
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4.3 Cease Dependence on Mass Inspection 

The inspection system currently in place for American 
industries 1s set up in such a way that the costs of 
implementation far outweigh the system’s worth. As products 
are inspected at different points along the production line 
and at the end of the line, a defective part or product may 
be discovered. At this point in time the defective item 
must either be scrapped, reworked or turned into something 
else. Each of these alternatives are costly. Typically the 
Pinal cost for the end product 1s two to three times the 
original price for that product. This process inevitably 
slows down productivity. 


Inspection with the aim of finding the bad ones and 
throwing them out is too late, ineffective, costly, 


says Dr. Deming. In the first place, you can’t find 
the bad ones, not all of them. Second, it cost too 
mien. 


Inspection will always be necessary, but not to ensure 
quality. Inspection should be used to gather information. 
Ieauality is-already built into the process, then 
Mispection is /only one tool that is part of the process. As 
inspectors gather information, the data acquired 1s used to 
define, analyze and redefine upper and lower control limits. 
Statistics derived from this data can also be used to assist 
in setting quality goals. Inspection is also necessary for 
gathering information when a new process has been 


implemented or a new piece of equipment or technology has 


Walton 60. 
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Beem introduced. “Further, inspection for quality should be 
used when attempting to ascertain a suppliers’ initial 
quality or for comparing potential product suppliers. 
Using specifications to determine or measure quality 1s 


not the answer either. 


This practice implies that anything inside the 
specifications may be all right. while something just 
outside is all wrong. It was, he says, Dr. G. Taguchi 
who won the Deming prize in 1960 who saw the absurdity 
of such Suppositions and proposed an important 
improvement of principle. 

The principle simply stated is that aS variance is 

decreased, cost decreases. 

Is this applicable and true for the construction 
process? In government and private contracting, quality by 
inspection will probably always be necessary. Because of 
the nature of construction, no two projects are the same, 
jobs have different quality requirements, different crews 
and customers, and hardly anything ever remains exactly the 
same from one project to another. However, recently more 
private companies and some government agencies have started 
to replace some of their testing specifications. The 
approach now being attempted is to use statistical 
acceptance procedures in lieu of the old pass/fail type of 
specification. This approach could be the wave of the 
future. Old methods are not only unfair and costly, but 
involved human judgement and opinions. However, this new 


Swalton 61. 





technique will take years to implement. The government 
bureaucracy still inhibits progress more so than private 
Poaustry: 
Red tape includes delay, buck-passing, pigeon holing, 
indecision and other phenomena which contribute to an 
end result of inaction. Red tape is of course a 
popular phrase for a series of diseases which arise 
from identifiable and curable specimens of management 
germs. AS we analyze these diseases we see that they 
are present in industry as well. But the antibodies of 
industry today keep the degree of infection down to a 
more reasonable level. 
Companies need to concern themselves with all aspects of 
Giwamerty: performance; ease of use; delivery time; 
dependability; Consistency; serviceability; life expectancy: 
aesthetics; and, perception. 
4.4 End the Practice of Awarding Business on Price Tag 
Alone 
Every company that produces a product supplies it to 
someone else. If the supplier of the raw material produces 
inferior quality, then the end product (having gone through 
other phases of production) will only be as good as the 
Original raw material would allow. Companies should seek to 
establish suppliers that can be counted on for quality. 
After the suppliers have attained the level of quality that 
meets a company’s needs, then a certain loyalty should be 


established to do business with those suppliers. In the 


past, companies have mainly used the supply source that 
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(New York: Harper, 1944) 38. 


J~M. Juran; Bureaucracy: A Challenge to Better Management 
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21. 
could meet the minimum specification at the lowest price. 
The suppliers with the lowest price more often than not 
produce inftetior products that are unreliable. Often these 
suppliers go out of business before the warranty on their 
products expires. 

In construction, this point applies to the way the 
Umeeed States Government awards most contracts. Current 
federal laws and regulations dictate that government 
agencies must award construction contracts to the lowest, 
responsive, responsible bidder. This translates into 
approximately 90% of government contracts being awarded to 
the contractor with the lowest price. In most cases these 
are the companies that must cut corners to ensure a profit, 
resulting in reduction in quantity and/or quality. 
Typically this could involve means, methods, materials or 
workmanship. Another problem inherent.with this type of 
government contracting is the "small business set-aside". 
The current laws and regulations force agencies to award a 
large percentage of contracts to small businesses. In my 
experience, the firms that are most able to provide good 
quality construction are the big business construction 
firms. They have the resources, continuity and experience 
to deliver a quality product. In order for the United 
states Government to receive better construction these 
problems must be resolved. Obviously, resolution could be 


achieved through the policy-making and legislative process, 








22 
but the "red tape” of the government seems to be unaffected 
by total quality management at this point. 

Currently there are more construction firms and 
resources than there are jobs available for award. Because 
of this, the industry will see a consolidation of firms in 
the 1990’s with fewer, but larger firms remaining. This 
consolidation should be good for the industry. 

This will cause the overall] competition to improve. 

Those companies that are marginal in their ability to 

process work and manage their firms will become 

casualties. We see this consolidation as being 
positive for the companies that survive. One of the 
problems facing the industry today, as it has for the 
last 10 or 15 years, is an over-abundance of 
eontractors relative to the availability of work. This 
consolidation will result in enhanced profits for its 

Sry lVOrS. 

The government must seek ways to enhance and improve 
quality with the low bidders it currently does business 
with. Several new methods such as "partnering" and 
“satistical acceptance theory are currently being tested, 
Die the jury 1s stil) out as to their success and 
aeceptrance. Other ideas, such as contracting by negotiation 
and selecting of pre-qualified bidder’s list, have had some 
Success in specific contracting fields. Construction 
contracting should be done in a similar fashion to the way 
the United States Government awards design contracts. Firms 
must first pre-qualify based’ on certain criteria, with price 
being only one such element. Technical expertise, company 


Uerrends in Construction for 1992 and Beyond,” The Contractors 
Management Journal (August 1992) 2. 


_. 





ZS 
and personnel qualifications, and experience are also 
considered for contract award. Regardless of the eventual 
outcome, it takes years, even decades, to fully implement 
new ways of doing business with the United States 
Government. 

4.5 Improve Constantly and Forever the System of Production 
and Service 

This appears to be different from the age-old adage "if 
it ain’t broke don’t fix it”. Just think where society 
would be today if it were still satisfied with the first 
model "T" that rolled off the production floor, the first 
refrigerator that was cooled with a block of ice, or 
communications without the use of satellite technology. 
This improvement to products or services must start at the 
design stage and continue through the entire process. The 
process must include all the essential players. The 
suppliers, producers, designers, quality personnel, owners, 
management, and the consumer or ultimate user. Sometimes 
these people are called stakeholders and need to be 
empowered to contribute to the organization’s survival and 
prosperity. Michael E. Gerber breaks the participants into 
four groups: customers; suppliers; employees; and lenders. 
"To succeed, every business must learn to satisfy the 
essential needs, unconscious expectations, and perceived 
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preferences of these groups in itS Universe. To survive 


IS. E. Gerber, The Power Point (New York: Harper, 1991 
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24 
and excel in the future, organizations need to concentrate 
on two interrelated issues: meeting the stakeholders’ 
needs, and building a learning organization. Every step In 
the business process must be continually improving. This 
strive for continuous improvement must be initiated by 
management. Improving the process does not mean temporarily 
Plweine Out a fire. Finding a: point of control, finding 
the special cause and removing it, is only putting the 
process back to where it was in the first place.” 

One a sGOnsthvetion (Ob. a slump test is taken and the 
slump is too low. Someone grabs the hose and begins to add 
water to solve the problem. The problem may be temporarily 
solved, but neither the concrete nor the process 1S 
improved. This iS not an improvement in quality, it 1s 
Pieri ne Out a fire. It 1S very important that all 
individuals are empowered to make decisions and suggestions 
to continually improve the process and products. Management 
must be willing to take this risk. No one knows more about 
peur. job than the individual performing that job. Ii a 
concrete finisher thinks of an idea that will improve 
concrete finishing and provides a better quality product, 
then this idea should be considered and reviewed. Without 


empowerment, idea wills never surface. 
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4.6 Institute Training, Retraining and Education 

Everyone in a company should participate in continuing 
education and training. From the Chief Executive Officer to 
the janitorial workers, each individual should be offered 
the opportunity and be encouraged to further their 
education. The more Knowledge people have, the more 
knowledge the company has. For construction, the point of 
training and retraining is well taken. All too often in 
construction, workers have learned from other workers. On 
any job site, it is difficult to find anyone who did not 
learn their trade from someone else, who in turn learned it 
from someone else. There are apprenticeship programs used 
by both union and non-union contractors. The problem that 
arises 1S when a worker incorrectly learns his trade. Once 
a person has been incorrectly trained, it is very difficult 
to retrain that worker. All too often the situation arises 
where "you can’t teach an old dog new tricks". Statistical 
control charts can be used to monitor and analyze 
performance of workers. As long as a worker’s performance 
isanot im Statistical control, then training should 
continue. There will always be good workers and bad 
workers. However, knowing their upper and lower control 
limits will allow managers to better know if something has 
gone wrong with the system. Further, every time a new piece 
of equipment, method, or technology is introduced, training 


and retraining should take place. Individuals should also 
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26 
be trained in total quality management concepts as well as 
the basics in statistical methods. How do we see that 
workers get the proper training that they need? First, the 
company must commit resources for that purpose and realize 
that not only is it going to cost money, but it will require 
employees to spend time away from work. The Ritz-Carlton 
Hotel Company, a 1992 Baldrige Award winner (see Appendix 
hieweredwines 1s employees to -recéive 126 hours of training 
annually. Piet ocecorst hilet role Industry: COntractors < 
engineering societies, designers, universities. federal, 
state and local governments all must be willing to take an 
active role and expend resources of both time and money to 
promote and upgrade vocational-technical schools. Trade 
training for the non-college worker must be revitalized. In 
a recent study it was found that the average unemployment in 


four major college cities was 420 


This was mostly 
Attrubeted tO hich School sraduates not planning -on 
attending college. Not once in the entire article did it 
nemelon vocational training, as a possible solution. . “Studies 
have also shown that a high percentage of crimes are 
attributed to unemployed high school graduates. With the 
Mii tary scaling back, options are very limited for a high 


scicol graduate with no training.» Currently, the 


Association of General Contractors and others are providing 


ats an Guevara-Castro, "Tale of Four Cities. The 
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some help in training, but will need a great deal of help to 
thwart the inner-city unemployment that plagues America’s 
cities. One major benefit to training is that studies have 
shown it reduces employee turnover. The Ritz-Carlton boasts 
a turnover rate of 48% compared to the industry wide 
standard of 100%. "Training expenditures will be viewed as 
an ongoing investment of safety, quality and 


dl 


Productivity. Supervisory management training reduced 


employee turnover in construction industry by 35% (See 
Riowre 1). 
UOAERNONERDLODSANERRONNLOLONEDEDAUUAOLAUASOGDELOERUUNENDERERELOAGULOOOUUUNGLELOOQDNEREL SEU UEOUOROUONERNELAOAEAOGELOOODUGGAOONOOUONSSEOUOUDOUEAAORERUUEEODENERODANELAGGRAUNOOOODONLASOUCOOUELOATDEOEOUESCOUUEVELODELAAOUONUENELOAUEN EL ELEODEREAOULAOAEEERUELAGLLOUUONNAUOOOOAUONNUOANAOOUOGAN ATAU EAAERESAUUOOAOGUAAD ALAA EEUU NAGA TOEAA ONAL NES TANT 


Figure I 
By what percentage does supervisory management training reduce 
employee turnover? 


Total 
General 32.80 Under $30M 39.33 Union 41.84 34.90 
Heavy 36.43 $30-$74.9M 32.11 Non-Union 24.67 34.90 
Sub/Spec. 39.23 $75-$199.9M 37.75 Both 30.00 35.15 


$200M or More 33.00 


Source: Survey of Supervisory Training in the U.S. Construction 
Industry 
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Figure 1 - Percentage by which supervisory management 
training reduces employee turnover. 
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4.7 Institute Leadership 

Install the new way of management by utilizing 
continual quality improvement, reat oie centered 
leadership, and use of statistical process control. 
Management must learn how to motivate workers. Management 
must also learn how to instill pride amongst the workers, 
and when a product has been completed or service provided 
each worker should be proud of his or her accomplishments. 
It is the job of the manager to do everything possible to 
Nemo ra worker do his job correctly. The problem with most 
managers today is they do not know or do not understand what 
the workers’ job is. Managers that come straight out of 
college are book smart, but are not street smart. Programs 
could be set up to get management out on the floor or on the 
job and learn about what workers actually do. At the Ritz- 
Carlton Hotels managers are required to spend 25% of their 
time on quality management. They actually dedicate time to 
spend in the hotels interviewing and talking to customers 
and employees. Programs must be set up to allow workers to 
progress into management, which can be accomplished through 
company education and training programs. This could mean 
that a company sponsor and pay for a workers’ college 
education. 

In construction, management does a good job at 
promoting crew workers to field supervision jobs. Most 


Superintendents, general foremen and foremen were promoted 
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from the field. Because of this, many field level 
supervisors know the jobs of the workers quite well, but 
often lack management and motivational skills. Likewise, 
many small, independent contractors are owned by tradesmen 
that have no formal schooling. Companies need to expend 
more resources to promote and educate from within, which 
will result in more long term employees. The Department of 
Defense has a very good program for this. The enlisted 
commissioning program affords the college opportunity for 
its best enlisted personnel. These future officers have the 
advantage of formal schooling and on-hands experience. 
Generally, these officers are given more immediate respect 
from their subordinates because of their experience and not 


merely because of rank. 


4.8 Drive out Fear 

"Driving out fear" was invented by Dr. Deming 
especially for American companies. Because of their 
approach to business, the Japanese did not need to learn 
this management principle. The Japanese encourage people to 
ask questions, solve problems and take risks. The American 
mentality encompasses the fear that one might ask a stupid 
question and be embarrassed, cause a problem, or even start 
an argument. If a worker attempts something risky, the 
worker will not be rewarded, but punished. This fear has 
been entrenched in American industry for decades and will be 


difficult to overcome. Workers fear retribution by way of 
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30 
job loss, reassignment, discrimination, and sometimes 
harassment. 

ieetemmecessary, Dr. Demine Says..for better quality 

and productivity, that people feel secure. He notes 

that se comes from Latin meaning ’without,’ cure means 

"fear’ or ’care.’ Secure means ’without fear,’--'‘not 

afraid to express ideas, not afraid to ask 

questions’. 

POPS CONST TUCtTION« Dethaps driving out fear 1s not a 
major problem. Because of its nature, most projects or jobs 
are temporary and workers are also temporary. However, it 
Posstrll Aamportant that workers know that if they identify a 
material or process that is lowering quality, then, without 
fear, they can bring it forward. Workers should not have to 
worry about the project getting behind schedule or how the 
bottom line will be affected. Sadly enough, in construction 
MemecowtoOo easy fOr a°worker to. jist overlook pocr quality 
because he knows that job will be over soon and he will be 
moving on. This happens in the United States Naval 
Construction Forces (Seabees), typically a detachment will 
deploy to a job site for six to nine months and receive 
"turnover" information about all of the ongoing 
CONStruction. This turnover period usually lasts one to two 
weeks. Some workers ina battalion know that if they made a 
mistake it probably will not be found until they are long 
gone. Schedules, rather than quality, are stressed. Thus, 
if a worker discovers a mistake or identifies an item that 
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is lowering quality, that worker may look the other way if 
the established priority is to stay on schedule. Another 
problem in construction is the fact that sometimes the 
subcontractors are not included in quality planning, and 
subsequently do not adhere to any plan promulgated. To 
avoid liens and other problems, subcontractors will not ask 
important questions and instead go with the status quo. 
They usually believe in minding their own business, even if 
they see a way to improve quality outside their portion of 
work. If risks are taken, they fear possible loss of their 
contract, legal recourse and future loss of business. 
Companies must do away with the old style of management by 
results: quotas; personnel evaluations; quality by 
inspection; evaluate results; and, motivation by fear and 
intimidation. The most important and perhaps most difficult 
disease to overcome will be the psychological fear that has 


been inbred in American workers for too long. 


4.9 Break Down Barriers Between Staff Areas 

Management must create a system that tears down the 
inter-rivalries between departments. Teamwork, not just in 
a department, but throughout the entire company must be 
promoted and instituted. When it comes down to making a 
decision between what is best for the company or the 
individual, the person must choose for the company every 
time. This means all departments should be aware that what 


they purchase, produce or sell effects someone else in the 





a2 
organization. This 1S why it iS very important that all 
departments are represented from the onset of the initial 
design of a product or service. It does no good to produce 
a perfect quality product for which there is no market. 
Likewise, it is no better to market a product that a company 
cannot produce. 

When determining whether breaking down these barriers 
ismemmportant and relevant in construction, it is helpful to 
examine the following possible scenario: A job is released 
for bid that requires a certain type of gravel to be used to 
produce architecturally pleasing concrete walkways. The 
estimating department bids the job as specified. The 
purchasing department orders a material that will conform to 
all the necessary specifications, except color (scheduling 
is tight and color of walkways cannot be that important). 
The purchasing department informs project management that 
they need to request a deviation in the specification for 
the color. Management submits the request and. knowing 
these approvals normally take a long time, instructs the 
concrete foreman to use the product upon arrival. The wrong 
color stone has now been ordered, delivered and is being 
installed. The change has been sent from contract 
management (owner’s rep) to the owner for his approval. The 
original owner who participated in the initial design has 
changed companies. No one else remembers why he wanted that 


particular color, but he was a smart man and if he had a 
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reason it must have been a good one. Specification 
deviation request is disapproved. 

From this scenario one could surmise that teamwork in 
construction is important. All departments should be in on 
the original design. After a problem arose, the company, 
along with the owner should have met and tried to work out a 
team solution. At the very least they could have seen how 
their product was going to effect the next department. 
Instead, the problem was just passed on to the next 
department, with no regard to quality or the needs of the 


Owner. 


4.10 Eliminate Slogans, Exhortations, Targets for the 
Workforce, and Numerical Quotas 


When management decides to set targets for its 
employees, it has virtually ensured poor quality. A person 
whose performance is measured by numbers will do whatever is 
necessary to meet his quota. This means the number of 
inferior products will increase because there is only 
motivation for the individual to speed up and not slow down. 
Slogans and exhortations that put additional pressure on 
workers to complete impossible tasks should be eliminated. 

PACT OUGELECUS, 47 Dow it. ripht the first. time... These 

have a lofty ring, Dr. Deming says. *But how could a 

man make it right the first time when the incoming 


material is off-gauge, off-color, or otherwise 


defective, or if his machine is in not good order?’ 
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34 
Management must provide the worker with everything he needs 
to work smarter, thus affording him the opportunity to 
produce his best if so motivated. 
Sometimes slogans are managements’ way of actually 
setting goals for employees and putting them on public 
display, which creates even more pressure. Usually how that 


worker will accomplish that particular goal is not even 


discussed with him. Management should encourage employees 
to create their own slogans and mottos. This allows the 
employee to show pride in his work. To improve quality, the 


worker must improve the process and management must improve 
the process. 

i= "CONnStructton, ©Oals are often Set by the home office 
and handed down to the field offices. The project manager 
Or superintendent communicates these goals to construction 
crews through bulletin boards, newsletters, or weekly 
toolbox meetings, if at all. However, these goals are top 
driven and the work force is not told how to accomplish 
them. They are told to stay on schedule by working harder 
and longer. More times than not, if a contractor falls 
behind schedule, the solution is either to hire more workers 
or work more hours or both. Typically, the causal delay of 
mnesschedule is in the construction process and not in the 
people. The correct solution should be to analyze the cause 


and improve the process. 


ile 





>, | oo #76 


. Pi 3 Wiha. 


‘549 
i2f 2768 


} i £2) of 





ioantns off 


EDO Th sf: he f 


a5 
Slogans are found in construction just as in any other 

Mmanstty.0 slosans such as Think Safety” or “Safety First” 
are meaningless to workers if they have not received proper 
training, equipment and motivation. With management trying 
to achieve a goal of no lost time accidents on the job, 
slogans such as these are fruitless without proper planning. 
If management has not provided the methods to achieve the 


goal, then it will most assuredly fail. 


4.11 Remove Barriers to Pride of Workmanship 

Management needs to first identify all items involved 
itjeime process of manufacturing their particular product or 
pPreviding their particular service. The biggest barrier to 
pride of workmanship is lack of communication between 
management and the worker. Management tends to be very good 
at dealing with numbers and dollars. but when it comes to 
communicating with workers, they have received very little 
tomo rtrainime’ in this area. This makes them fee! very 
uncomfortable if forced to deal routinely with the work 
foree. Therefore, the easiest answer is avoidance. Once 
this communication barrier has broken down, the other 
barriers crumble much more rapidly. The other barriers 
could be anything in the process; from incoming defective 
material to improperly maintained equipment. If a worker 
uses a piece of equipment that is faulty, then it causes him 
to produce defective products. The worker can have no pride 


of workmanship while producing defective components and the 
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36 
end result is that his productivity actually decreases. 
Further, whatever that worker produces is being supplied to 
someone else, who now has to work with a defective product 
and this problem continues to get exponentially worse 
through the entire process. 

[ma eCONStFUCLIOn, Communication 1S very important 
Beeause most jobs are built vertically: Also, in vertically 
constructed facilities, all the components end up comprising 
Omewrinal product. Therefore, it 1S paramount that quality 
begin with incoming material that is involved in the initial 
phase. For example, if quality for soil compaction is not 
ensured for a large building, then the propagation could be 
catastrophic. Once, while I was a project manager for two 
$13 million warehouses, concrete testing identified 
defective material in the buildings footers. The 28 day 
breaks revealed that the concrete was falling well below the 
required compressive strength specification. Obviously. 
this was an embarrassing situation for the contractor, 
concrete crews and concrete supplier. Pride of workmanship 
was being prevented by some barrier in the process. It was 
discovered that the problem was in the process at the batch 
plant. There was a defective piece of equipment at the 
plant that was causing the problem. This piece of equipment 
was a barrier to people being able to have pride in their 
job. The equipment was replaced, the process improved and 


quality was enhanced. 
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4.12 Take Action to Accomplish the Transformation 

This final point emphasizes that it takes a special 
effort by everyone to implement all of these points. 
Training in statistics will have to take place and, perhaps, 
even the hiring of a temporary statistical consultant. The 
top management must buy in and completely endorse the 
program or it will fall flat on its face. All members of 
the company will have to receive training on the program 
itself. The best way to implement the program is to utilize 
the Plan-Do-Check-Act (PDCA) Cycle. In the PDCA Cycle, 
first a company should plan, which involves identifying the 
Opportunity for improvement, documenting the present 
process, creating a vision of the improvement effort and 
defining the scope of the improvement effort. Second, it 
should "do" or carry out the plan which entails piloting the 
proposed changes on small scales with customers. Next, 


with time, study the results by observing what you learned 


f " 


about the improvement of the process. Finally, ‘act’ or 
adjust the process based on your new Knowledge by 
efficiently utilizing the new mixture of resources and 
repeating the PDCA steps on the very next opportunity. 
Originally, this was the Shewhart Cycle (see Appendix C). 
This plan will continually improve as the cycle 18s used. 
The implementation must not only have constancy, but also 


consistency. If there is not consistency among the 


employees, "they will tend to go off in different 
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38 
directions, well-meaning but misguided, diluting their 
efforts and sometimes working at cross-purposes."" 
Mistakes will be made because management will actually be 
trying something new and different. But because fear has 
been driven out. this should not cause a problem. Further, 
everyone works as a team and teamwork should be stressed. 


Each team should find ways in their part of the process to 


continually improve all points. 


Malton 88. 


| 


aw 


ve, 





39 


CHAPTER FIVE 
SEVEN DEADLY DISEASES AND OTHER 
OBSTACLES TO TOTAL QUALITY MANAGEMENT 
Application of total quality management in some 
bywesmesses has Succeeded where in others it has failed. Dr. 
Deming cites some deadly diseases that can and have caused 
the program to fail. If companies wish to succeed in 
implementing total quality management. then continual 
improvement would include avoidance of the diseases. If a 
company is not willing to completely shake itself up to 
establish total quality management, then it probably is not 
serious about improving quality and productivity. However, 
if ready to become completely immersed, the long term 
success is in the company’s future. Examination of these 
deadly diseases warrants a more detailed look. It should be 
noted that these are not the only reasons for failure, but 


are the major and most common reasons. 


5.1 Lack of Constancy of Purpose 

If a company goes out of business after having tried to 
implement a total quality management program, it probably 
failed to create a constancy of purpose amongst its 
employees for quality of products and services. The 
dedication to the new philosophy must be sincere, obvious 
and widespread. Employees have seen many faddish programs 


attempted before. To set this program apart from the 
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40 
others, something dramatic may have to be used. Employees 
need something to convince them that this is different and 
is also long term. To show how serious the management is, 
Demmne suggests “such concrete activities as spending money 
on training and equipment. or shutting down operations when 


something 18 wrong can help convince employees."" 


5.2 Emphasis on Short Term Profits 

Companies may actually have to take a short term loss 
to make the strategy work. This may require the involvement 
and cooperation between top management and the major 
stockholders. With the probability of long term growth and 
previt, the risk will be well worth it. 

There are estimates that 20-40% of an organization’s 

efforts are spent in rework and unnecessary work. By 

making reductions in these areas, a company can clearly 

recover its up-front costs to implement total quality 

management, but it must recognize, that there are up- 

front costs and provide for them. 
The problem occurs when attempting to convince the 
impatient, profit-driven owners. The return on investment 
in three to five years should please most owners, especially 
when given the alternative of decreased profit, short term 
Zrowth or bankruptcy. Further. their company will become 
LMGwihetor producing Guality products: 

25 

Walton 90. 

SCO mne seareinnosnd 72nd Annual Meeting January 10- 

14, 1993, Total Quality Management "Putting Theory into Practice" 


session 168, Sponsored by Committee A2FO3 Management of Quality 
Assurance, 1. 
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5.3 Evaluation of Performance, Merit Rating, or Annual 
Review 

Evaluation of personnel encourages competition amongst 
employees and usually results in less teamwork. Evaluations 
and merit ratings force people to put themselves number one 
and the company two. Also, performance ratings mean people 
must be evaluated against someone or something. If it is 
against someone, say the top performer in their particular 
area, then this inspiresS competition and rivalry. liwethe 
evaluation is tied to something, then typically this means 
quotas or numbers. This will result in production of poor 
quality and service. A persons’ evaluation should be tied 
to quality. Perhaps, like at the Ritz-Carlton, 

In all levels of the organization, annual raises and 

reviews are tied to evaluations of an individuals’ 

quality of performance. Members of work teams can also 

Share in bonus pools when solutions they recommend to 

quality related problems are successfully 

implemented. 

ly construction, Or any Industry, this problem is not 
easily resolved. Annual raises tied to cost-of-living 
adjustments should be given out equally to all employees 
based as a percentage of their income. Companies should 


consider longevity raises at certain points in workers’ 


careers. This type of raise also keeps people with the 
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Award, 


Edward Watkins, ed., "How the Ritz-Carlton Won the Baldrige 
" Lodging Hospitality Nov. 1992: 22. 
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company longer. Profit-sharing should be considered as a 


viable alternative for all employees. 


We introduced company-wide profit sharing, which again 
was driven by our values. Our salaries are set on the 
SOC percentile ol, our major competition. . [In addition. 
we have a variable component ranging from 1-7% of 
salary based on how we perform against the year’s 
profit goal. The impact on our employees has been 
Slgnificant. One question in our 1988 survey asKed 
employees to agree or disagree with, ’I will share in 
the business success of Hoechst Celanese.’ In 1988, 
only 39% agreed with that statement, in 1991, 87% 
agreed. The responsibility for the quality process 
lies with line management; 25% of their perfarmance 
appraisal is tied to our quality objectives. 


Bonuses, and other incentives or raises could be given based 
on quality improvement ideas or suggestions that continually 
improved the company. A working suggestion program 1s also 
a good way to measure a company’s progress in the new 
culture of total quality management. Florida Power and 
Light Company initiated just such a program. 
The number of suggestions went from 600 in 1986 to 
25,000 in 1989. Quite an improvement. If I had only one 
indicator to judge a corporate Sulit wie DY s, I would 
choose to look at the suggestion program. 
Another idea would be to base raises or incentives on an 
im@rvidual s personal strive to continvially improve. If the 
company sponsors education and training, it should reward 


individuals who take advantage of it. Attention should be 


given to those employees who go beyond what is expected. 
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Ernest H. Drew, "Winning with ’Quality Values’,” Judith 
Alster and Holly Gallo, eds., Leadership and Empowerment for Total 


Quality, Symposium sponsored by KPMG Peat Marwick (New York: The 
Conference Board, 1992) 18. 
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Employees should be recognized for their continuous 
improvement and dedication to quality. 
the recognition process needs to be thought out and 
it needs to be done on several levels. I have become 
even more convinced that money 1s a bad form gt 
recognition. It 1S just not personal enough. 
5.4 Mobility of Top Management 
Retaining the chief executive officer and other top 
managers is a growing problem in the United States. With 
corporate mergers and leveraged buyouts, top executives find 
themselves moving around quite often, usually before they 
have made any real, long-term impact. For example. the 
average engineer moves around every two to three years in an 
effort to either find a better paying job, one with more 
responsibilities, or perhaps one that is just more 
satisfying. This constant requirement to improve one’s 
position by being mobile is probably the number one reason I 
joined the United States Navy. After graduating Auburn 
University in 1980, I had already started looking to move up 
with another company in 1986 (this would have been my third 
company in six years). I figured moving every two years, on 
average, could be no worse than the moves required in the 
Navy. Although I change jobs with the Navy every two to 
three years, I still maintain my seniority and benefits and 


I do not have to start over from scratch, as would probably 


philip Be Grosby. “Olality Withoutyvlears; The Arti vol Hass le= 
Free Management (New York: McGraw-Hill, 1984) 119. 
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be required in the civilian world. <A definite allegiance to 
my employer has developed and I have acquired a great deal 
of corporate knowledge which carries over from one job to 
the next. With top management moving every couple of years, 
the opportunity to learn about the company, much less its 
employees and their concerns, is greatly limited. 
Unfortunately, this is presently the American way of life 
and may never change, especially for the large corporations. 
There 18S a great chasm between what the owners perceive as 
good for the company and what is taught in total quality 
management. Small and medium size companies, especially 
family owned, can probably best overcome this disease. 


5.5 Running a Company on Visible Figures Alone - Counting 
the Money 


This disease is difficult to avoid because most owners 
are concerned with hard figures and the bottom line. 
However, if total quality management is given a viable 
chance to succeed, then the invisible figures will 
eventually affect the visible ones. For example, as the 
number of a company’s satisfied customers increases, the 
effect will be an increase in revenues, a visible figure. 
As quality (an invisible figure) improves, cost, a visible 
figure, will decrease. Because the correlations are 
sometimes difficult to prove and because they take time to 
occur, owners and stockholders become impatient and abandon 


the process too early. 
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5.6 Excessive Medical Costs and Excessive Costs of 
Warranty, Fueled by Lawyers That Work on a Contingency 


For the construction industry, these may be the two 
biggest deterrents to not only implementing total quality 
management, but for survival as well. Concerning medical 
costs, "for some companies this is their largest single 


expenditure. "”! 


Currently, the country 15—1ieturmol! 
concerning the health care debate. The current 
administration has promised a national health care plan, but 
the revenue to pay for the plan has not yet been found. 
Crosby sums up the current national health care problems 
quite appropriately: 

Physicians wouldn’t let anyone run the health care 


industry, so costs went out of sight, and now the 
insurance and health maintenance organizations (HMOs) 


are taking over. Thus, practicing medicine is no fun 
anymore; it’s like being in Britain. Soon patients 
will be assigned, except for the very rich. Hospitals 


are being bought up and run ‘efficienthy’ through mass 
purchasing and fewer laboratory tests. 


Medical costs can be controlled ina large part by using a 
good safety program as part of total quality management. 
Lawsuits are either generated by internal employees or 
external entities. Most lawsuits that come from within 
involve safety and health issues. These, too, can be 
controlled for the most part by a new and improved quality 
safety program being introduced as part of the total quality 


Management process. Because these issues are vital toa 
j1 
Walton 93. 


Vorosby, thee ternally Successful Oreani zation 20, 
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construction firm’s existence. safety will be discussed 
later in detail. External lawsuits usually involve product 
liability. <A total quality management program will correct 
Some ot this problem, but not all of it. AS quality 
increases and defects decrease, accidents caused from faulty 
products will decrease. Other ways of reducing external 


lawsuits are partnering and design-build contracts. 


5.7 Other Obstacles to Total Quality Management 
Dr. Deming points out several other obstacles to total 
quality management: 


= Neglect of long-range planning and transformation. 

- The supposition that solving problems, automation, 
gadgets, and new machinery will transform 
indars & iy 

- Search for examples. 

- Our problems are different. 

= Obsolescence in schools. 

- Reliance on quality control departments. 

= Blaming the workforce for problems. 

- Oudliny Dy tnspect1.o0n. 

= False starts. 

- The unmanned computer. 

- Meeting specifications. 

~ Inadequate testing of prototypes. 

= Anyone that comes to try to help us must 
understand all about our business. 


eee ae 
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CHAPTER] six 
SAFETY MANAGEMENT IS VITAL TO 
TOTAL QUALITY MANAGEMENT SUCCESS 

In today’s litigious society safety is a major 
consideration for construction managers. To ignore 
construction safety could mean the difference between 
staying in business and filing for bankruptcy. Apart from 
the economic impact, some sort of moral consideration for 
the importance of safeguarding human life must also occur: 

The struggle to provide safeguards to eliminate or 

meduce. Che number sot accidents that, occur... and the 

injuries and damage that result are predicated chiefly 

on these two aspects; (1) costs and (2) regard to human 

life and well-being.” 
For many years the construction industry served as its own 
watchdog. However, safety today is determined through a 
combination of requirements set forth in laws, regulations, 
and extravagant costs resultant from rising insurance 
premiums and numerous claims. Penalties and other 
deterrents imposed by organizations such as Occupational 
Safety and Health Administration (OSHA) have raised the 
safety awareness of construction managers. Some of the 
safety components that affect and control costs are 
management participation, education of personnel, hazard 
identification and control, promotion of safe practices on 


Ve eetennmes. Occupational Safety Management and Engineering 
(New Jersey: Prentice-Hall, Inc., 1976) 2. 
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the job, accident investigation and a comprehensive safety 
program. 

To reduce work injury risk there are five basic areas 

of influence: safety laws and inspection, emplovee 

SAreoly ~traimiine, caval lability of -acerdent statistics, 

and management sponsored safety programs. 

The two economic considerations that need to be 
evaluated concerning safety are direct and indirect costs. 
Sometimes where safety 1S concerned, these terms are 
analogous to insured and uninsured costs. Direct costs are 
those which can be clearly identified and directly 
Comrelated to job safety: Insurance costs depend upon the 
number of claims for accidents and injuries and the past 
safety record of the company. Most of these insurance costs 
are encompassed under workers’ compensation. Although the 
specific requirements for workers’ compensation vary from 
Saee tO State, tie employer pays 100% col “the cost - 
Workers’ compensation insurance can be obtained either 
theeueh an insurance Company, a self-insurers’ fund or by 
being self insured. Workers’ compensation is based on 
OGelpational rates published tor each particular crait and 
on the experience of the employer. The insurance premium 
MEME Vary according to, the current salety record of the 


employer. If an accidental death were to occur on a job 


Sueooethic could be equated financially tosas much as 3,000 


j 


Consmelet ion rirm.' Diss.- University of Florida, 1976: .3.. 
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lost-time man hours on the job. Consequently, the direct 
result would be a rise in the insurance premiums. 

Midobiiinky insurance is “<dlso Carried iby employers in 
order to minimize loss when equipment or property is damaged 
through an accident. Liability requirements are usually set 
forth in the contract. Many studies have been undertaken to 
establish a basis for which losses could be related to a 
measurable cost and "in almost every instance it has been 
found that the total losses exceeded by far the amounts 


ws Tis, non 


reimbursable by insurance companies. 
reimbursed cost has caused many companies to increase 
coverage limits, which results in increased premiums, while 
others have decided to reduce risks instead. Risk reduction 
can be directly related to a specific job and is the cost 
attributable to safety prevention. However, the cost 
savings derived from these elements are negligible when 
compared to the positive results of increased productivity 
and increased profits. 

There seem to be many indirect or uninsured costs and 
pinpointing exact amounts 1s difficult. For example, from 
the following list some items will have actual costs more 
readily identifiable than others: cost of wages paid for 
working time lost by workers who were not injured: payments 
for settlement of injury or death claims; legal fees for 


defense against claims; cost of wages for working time lost 


I ianime 4. 
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50 
by injured workers (other than workers’ compensation 
payments); assessed punitive damages; recovery and salvage 
costs for equipment and vehicles; extra cost due to overtime 
work; loss from function and of operation income; wage cost 
due to decreased output of worker upon return; slowdown in 
Operations; cost of time spent by supervisory personnel and 
clerical workers investigating or processing claims and 
workers’ compensation forms; OSHA penalties; fines and 
temporary shutdowns: cost for corrective action; degradation 
of efficiency of operations because of loss of experienced 
and trained personnel; training costs for replacements; 
increased insurance costs; loss of public confidence and, 
therefore, revenue; loss of prestige; and degradation of 
morale. However, the actual costs attached to each of these 
should not be the number one motivational factor: 

At the present time attempting to predict how much 
could be lost in an accident to evaluate risk involved 
may be an exercise in futility. Not only will any loss 
probably be far higher than expected, but recent 
legislation has virtually eliminated cost 
CONslGerations. 
Passage of the Occupational Safety and Health Act in 1970 
forced many companies to reevaluate their safety practices 
and programs. In addition to fines or penalties, companies 
can now be forced to cease operations. In some cases Jail 
sentences are invoked. Until recently many companies 
practiced safety only to avoid hassles with government 
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51 
agencies such as OSHA and the Environmental Protection 
Agency (EPA). Even though the construction industry created 
consensus safety standards to operate under, it became 
necessary to enact the Occupational Safety and Health Act 
because on-the-job injuries and deaths remained at 
unacceptable levels. The fox in the henhouse was not 
working and perhaps Admiral Hyman G. Rickover said it best: 

To forestall intrusion of Government, the industry 
concerned will usually propose voluntary safety 
requirements. These requirements represent the minimum 
all are willing to accept. This is not enough. There 
are more accidents. Only after the lapse of much time 
are laws finally enacted. Much harm will have been 
done in the..interval--harm which could have been 
prevented." 
Unfortunately, regulations and laws applied by agencies 
Vary. This unending problem results from the diversity of 
(@iemcOnStruction industry. “The construction industry 
encompasses many and varied types of work and this tends to 
increase the complexity and uniform application of the laws 
as they apply to specific safety plans and practices. 
According to common law, the employer has historically been 
responsible for "a safe place to work, safe tools to perform 
their work, knowledge of hazards, competent fellow employees 
and supervisors and rules by which all could perform safely 
and a means to ensure that the rules were observed." 
Simply put, this means the employer must provide rules for a 
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safe work place and must have a plan or program that 
monitors safety. Legislation and regulation will not work 
if workers and management do not take positive action to put 
these rules into practice in everyday activities and begin 
to care about safety in the work environment. 

From experience we Know that as a federal agency OSHA 
makes rules concerning safety, supervises industry safety, 
investigates safety violations and holds hearings and makes 
rulings on those violations. Many companies have problems 
in dealing with the bureaucracy of OSHA. Once the rules are 
learned, it seems the rules change or new ones are added. 
Further, companies cannot use OSHA as a single source for 
information on safety rules. OSHA alone references more 
than twenty sources which, piled on top of one another, 
would be several feet high. Many costs can result from an 
OSHA inspection such as changing out faulty equipment, 
fines, penalties, jail terms, operational slowdown, work 
stoppage and record keeping. Underlying many of the 
problems in dealing with OSHA and other government agencies 
is the fact that standards vary from state to state and from 
agency to agency. This variance causes great difficulties 
when trying to deal with legal and technical requirements 
for safety as outlined by government agencies whether 
beGeokupesclatc um ecltLy-OruMmunticipality., oA, standard 1S ‘that 
"which requires conditions or the adoption or use of one or 


more practices, means, methods or operations or processes, 
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Feasonavoly Necessary Or appropriate to provide safe or 


healthful employment and places of employment." 


Perhaps 
in an effort to get away from consensus standards the 
government went too far. The construction industry and 
government need to strive toward a medium whereby all can 
understand the laws efficiently and with relative ease. 
Management of safety has been tried many different ways 
in construction. All styles seem to have their own positive 
and negative aspects. However, most management safety plans 
have seven principal factors which significantly reduce 
qeeident costs: (l)) know safety records of all field 
managers and consider their record in evaluations for 
promotion or salary increases, (2) communicate safety on job 
visits the same way you communicate about costs and 
schedules, (3) use cost accounting system to encourage 
safety by allocating safety costs to a company account or 
Gmbocatve-accident “cOSts fo each Specific project. (4) 
require detailed work planning to ensure equipment or 
materials needed to safely perform work are at hand, (5) 
insist that newly hired employees receive training in safe 


40 


work methods, (6) use safety awards, and (7) use the 


expertise of safety departments where they exist. 


ewe 622 


"Wcafety awards for workers, if used, should be incentives 
(nominal monetary value) based on first aid injuries rather than on 
lost-time injuries. Safety awards for field managers should be 
bonuses (substantial monetary value and made in private) based on 
lost-time injuries or reduction in insurance claim costs. 
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An important aspect of construction safety is that all 
personnel, from the general laborer to the chief executive 
officer, must have and understand their role in safety. 

More importantly, each person must know their responsibility 
and should be held accountable for their respective safety 
tasks. Just as in their regular job, personnel should be 
promotable to a higher safety position. If not, they will 
become stagnant in their safety role and accidents will 
ensue. Continuing education should be afforded to all 
personnel. Key personnel should receive first-hand training 
and be briefed on any new rules or prevention methods and 
they should subsequently educate their fellow employees 
regarding same. At a minimum, all individuals should know 
basic safety responsibilities such as proactive accident 
prevention, awareness of hazardous situations, knowledge of 
the safety rules, knowledge of emergency procedures and 
their responsibility to report mishaps. As personnel 
function in safety roles, production should increase and 
risk-taking decrease. 

Any accident, as the word implies, can be avoided. 
Almost all are avoidable through the prevention of human 
error. This error is not necessarily always by the injured 
party. Human error could occur in design, operation of 
equipment, manufacture of equipment, maintenance, or even 


through the inaction of a witness to a potentially dangerous 
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Situation. All people in the construction industry should 
strive to provide: 

(1) equipment and procedures that will minimize the 

PesstDil@ivwes ol terrors by operators, (2) designs that 

eliminate or minimize the possibilities of accidents if 

an operator does make an error, (3) designs and 
safeguards that will prevent injury if an accident 

OcCeurs. 

Anyone involved should use their best judgement, apply the 
Kewne rules, and have a moral consideration for life. ° Also, 
we must learn from our mistakes and seek to correct 
problems. Besides the obvious reduction in insurance costs, 
Pdeerdent reporting and accompanying statistics are vital to 
prevention of similar accidents. If a common problem exists 
within a community, such aS a virus or disease, it must be 
reported and corrected in order to keep others from being 
detrimentally affected. 

As with most construction jobs, hazards are going to 
exist. It) is the nature of the beast. It is very important 
titatethese hazards are clearly tdentified and contro! led. 
Sometimes this requires bringing in an expert from outside 
the organization. If the job entails a hazard with which no 
One in the organization is experienced, an outside expert is 
advisable. The scope of the hazard must be identified and 


also controlled. Once identified, all employees should be 


made aware of the hazard and its potential effects. 
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Companies should never attempt to control a hazard for which 
they have no experience. 

A good safety program is probably the best tool for 
accident prevention on the construction site. Safety 
programs can be very sophisticated, as often is the case 
when dealing with large companies, or they can be relatively 
simple, as is typical of smaller organizations. Due to 
their inexperience, smaller companies often ask insurance 
companies for assistance when formulating a program. 
Regardless of size, most plans seem to have two main parts: 
planning and controlling. Once the program has been 
established (planned), then it should be implemented with 
controls in place. Controls are numerous and vary greatly, 
but two important elements are regular site inspections and 
continual, detailed hazard analysis. The National Safety 
Foundation found that "85% of all accidents are unsafe acts 


rather than unsafe Condon 


If through a safety 
program employees are made aware of potential safety 
hazards, then some accidents could be predictable and 
thermetOre avoidable. It is estimated that 50% of all 
construction accidents could have been avoided by common 


43 


Semse and@attention to basic safety practices. An 


employee’s responsibilities include such items as: (1) 


Muazu Vii 1. 


Srne Associated General Contractors of America, Manual of 
Accident Prevention in Construction, 6th ed. (Washingion,, D.Cux 
AGCA, 1971) 8. 
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compliance with all safety standards, (2) compliance with 
approved safety plans, and (3) wearing the prescribed safety 
equipment. Even items that seem trivial can return savings. 
Pomreexample, it has been shown that "a clean, safe job site 
may increase productivity by 5% and has been responsible in 
one case for a 12% increase in productivity.”" 

One area still under close scrutiny is the application 
of behavioral science to construction safety. There are 
verifiable statistics that show most workers who are 
needlessly injured on the job through their own carelessness 
were injured due to lack of attention. This lack of 
attention is mainly due to a worker’s concentration being 
diverted to other problems present in the worker’s life such 
Qsemarital or family problems, financial troubles, a recent 
move, new job, new position or others. Values can be 
assigned to each factor and employees can complete 
questionnaires related to these specific areas. After 
compilation of the values, a risk assessment can be made on 
employees. This could provide a possible warning for an 
employer that certain employees are at a higher risk than 
others. This would afford the employer the opportunity to 
minimize both his liability and the employee’s risk for 
injury. This could be done by employer-sponsored 


counseling, reduced overtime, work assignment in less 


aaa id Goldsmith, Safety Management in Construction and 
Industry (New York: McGraw-Hill, 1987) 39. 
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Gdameeroussareas, Closer Supervision. monitoring and 
communication. Sometimes emotional or mental problems are 
considered occupational illnesses if they are found to be 
work related and may be covered by workers’ compensation. 
"An eager, well-motivated individual who is undistracted by 
personal problems or stresses can out perform a distracted 
Or poorly motivated person, all other things being 
equal."* 

There are many reasons to practice good construction 
safety. With the threat of government agencies imposing 
fines, work stoppage or possible jail sentences, companies 
can no longer ignore the impending cost of not managing 
safety properly. Even though exact cost savings are 
difficult to quantify, many managers are realizing 
Significant cost savings through safety management. With 
the current wave of litigation in the air, everyone must 
stand up, take notice and assume responsibility. Li noe, 
they will be heading down a long, one-way road to 
extinction. Companies are beginning to realize that proper 
safety management increases profit and productivity, while 
at the same time enhancing the company’s reputation within 
its community. More importantly, however, is the 
Significance now being placed on preventing injury and loss 
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59 
HMehievements, it 1s clear that total job Safety is rapidly 


becoming paramount in today’s construction industry. 
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CHAPTER SEVEN 


THE ROLE OF DATA 


Data 1S an important and useful tool when establishing, 
maintaining and improving a quality process. Data should 
always be based on facts and not include opinions. 
impressions or any human manipulation or intervention 
whatsoever. If the data is collected cleanly and used 
eOumectly, “tl cls) a oviabble tool in the overall scheme of 
total quality management. Any company that currently does 
pememse Statistics will find that statistical procedures can 
transform their business. "Only with the proper use of 
statistical methods can people minimize confusion in the 


46 
Dieegence of variation.” 


Only after data has been 

collected and a statistical procedure applied can a company 
actually begin to understand their own production process. 
ities only after understanding the production process that 
they can attempt production. Finally, after learning how to 
aQeeually control or change the process can a company start 
the process of continuous improvement. Improvement is 
possible because a quality process with control limits 
(upper and lower) has been established. i, Dart of the 


process exceeds one of those limits. then the fact that a 


variation has occurred will be readily identifiable. Other 


aul homo. 6. 
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Meenods vcan be used to determine the actual root cause of 
the variation. In almost every case, the cause will be part 
of the process, not controlled by the worker. The cauSe is 
usually not the worker nor anything within his controllable 
domain. This 1S because the control limits were set based 
on data that included the workers production. Humans do not 
tend to vary greatly in their day to day job performance, so 
Mewar Variation occurs outside a control limit, it is likely 
due to the process and not human error. 

Statistics and how they are utilized needs to be 
understood by all employees. This can be done as part of 
the training and education process. Statistical methods are 
fairly straightforward and can be handled mathematically by 
most people. There are many helpful charts which 
demonstrate how data transformed by statistics can be used. 
Some of these are cause and effect diagrams (fishbone), flow 
Ghamtsce Pareto analysis. run (trend) charts, histozrams. 
control charts and scatter diagrams. The actual uSe and 
Sample applications for each of these is included in 
Appendix D. Gathering and using data to transform a company 
intowaeduality leader in business is important, but only one 


part of the total program. 
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total quality management concentrate 
directly exposing employees to customers: 


simplifying work; 


CHAPTER EIGHT 


TOTAL QUALITY MANAGEMENT TODAY AND TOMORROW 


Most companies that have introduced and 


COSt-O1 -—Guality (monitoring. 


implemented 


GZ 


in the following areas: 


self-inspection; 


and working 


Waeeueevendors and suppliers on efforts of quality (Figure 2). 
MUTT TLL LLL LULL LULL DL LOL LLU LI LLLLLLC LLU ELL LLL LOMO EMCO UMMM MMMM 
Figure 2 
Percentage of Employees Covered by Total Quality Practices. 
Almost About Almost 
None None Some Half Most All All 
O% 1-20% 21-40% 41-60% 61-80% 81-99% 100% 
Direct employee 4 32 od 16 4 4 0 
exposure to customers 
Self-inspect ion 10 25 31 14 7 a 0 
Work simplification 13 26 6 2 fi 7 0 
Cost-of—quality monitoring 18 35 24 11 4 4 3 
Collaboration with suppliers 13 a7 27 11 3 3 2 
in quality effarts 
Just-in-time deliveries 24 31 22 11 4 4 2 
Work cells or 41 27 19 9 2 re 0 
manufacturing cells 
PTT LUTTE TULUM ULC OEE MM MMU LUO CLO ES MMM COMMU MM MM ME OTE 


Figure 2 - Percentage of Employees Covered by Total Quality 


Practices. 
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Studies have shown the major problem for the Fortune 1000 
companies was failing to expose all employees to total 
quality management. Less than 40% of all employees were 
actually exposed to the total quality management program.’! 
For the companies that are involved in manufacturing, 
emphasis on total quality management is taught to 
management, then exposure is made on the production floor. 
The total quality management process sometimes never leaves 
mer manuiacturine {loor. Similarly, in the service 
business, because the main business is dealing directly with 
the customer, the emphasis on total quality management 1s 
placed on customer interface first and rarely becomes a 
company wide program. The good news is that total quality 
management has been introduced to some degree to most major 
companies in the United States. 

The results show that total quality programs are in use 

immthne Vast Majority of UsS. organizations and suggest 

that a fairly standard patphern of practices is typical 

of total quality programs. 
Today companies that are in declining markets tend to adopt 
total quality management programs more quickly. Further, 


more manufacturing firms have adopted the program than other 


major industries, although the service industry is not far 


“le award E. Lawler, Susan Albers Mohrman and Gerald E. Ledford, 


Jr., Employee Involvement and Total Quality Management (San 
Francisco: Jossey-Bass Publishers, 1992) 96. 
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behind. It should be noted that all industries have. to 


some point. adopted total quality management (Figure 3).7 
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Figure 3 
Total Quality Management Index Scores by Industry. 


Total Quality Index 
Mean 


All Companies 2.8 
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Chemicals 3 
Ekectronics 3 
Food 2 
Forest Products 2 
Motor Vehicles and Parts 3 
Diversified Services 2 
Commercial Banks 22 
Diversified Financial Services Z 
Savings Institutions Z 
Life Insurance Companies 2 
Transportation 2 
OPittes 2 
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Figure 3 - Total Quality Management Index Sccres’ by 
PMs try. 


The chart is based on scoring indices correlated to seven 
total quality management practices. These are: direct 
exposure to customers; self-inspection; work-simplification; 
cost-of-quality monitoring; collaboration with suppliers in 
quality efforts; just-in-time deliveries; and work cells or 


iamwackurine cells. To interpret the total quality 


VT awler 100. 


itz 







wads 
iJ 

re’ 

's = 

“fr 

ig: 

r wegee 
yy Eat 
wort yee 


65 
management index, the scores are averaged over these seven 
principles as applied by each industry. 

ineexamining the construction industry, it as important 
to know how it currently stands in connection to total 
Guality management and the direction to which it is heading. 
Ditemto the nature of the construction industry, only some 
companies have implemented total quality management 
programs. However, the companies that have used total 
quality management report improved customer and employee 
Saersiaction, improved relationships with suppliers. 
subcontractors, owners and engineers, and that the return on 
investment is increasing. The companies praise total 
quality management and report that it has helped business. 
 Hne principles practiced in manufacturing firms are just as 
applicable to construction companies and can produce the 
same dramatic improvements in the quality of roads and 
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Dridees. 
incorporate because they change the culture of companies. 
The culture of the construction industry would have to 
change and this would be no easy task. Changing the culture 


of your business is not something that will be accomplished 


quickly. The change must also happen in such a way as to 
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66 
effect a permanent change and not just a temporary phase the 


business is going through. 


A few managers - the explorers - are readily open to 
testing the new ways. Most managers - the 
conservatives - want to see results emonstrated before 


departing from their existing order. 
AS one examines Deming’s or Crosby’s fourteen points it is 
obvious the construction industrv would have to alter the 
way it conducts business significantly. Construction 
companies must begin to look more toward customer 
satisfaction. quality assurance, and continuous improvement. 
"elrrent estimates on improving rework and repair has a 
potential to exceed fifteen billion dollars per year and are 


nb Contractors 


Dieoeanply closer to fifty billion dollars. 
will have two choices, investing in good quality or paying 
Pourmoad quality. In the near future the construction 

industry will see a decrease in the sealed, low bid type of 


Ponracts. 


Therefore, companies will need to establish 
titemselves as aquality contractors first, and low cost 
companies second. Numerous studies have shown that more 
than 20% off the bottom line of most construction projects 
can be achieved by the use of a good, sound quality 
management program implemented at the beginning of a job. 
Oiahicy calls for doing better with your. customers, better 


Ty, Vy utirans. “luranosmons Planning: stor. Ouality “New York: 
Harper, 1944) 312-13. 


‘Manual of Accident Prevention in Construction 20% 
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than you have ever done before, and better than your 
competitor. Total quality management will allow the 
production of better quality products at a lower price. 

Productivity improvements represent the single largest 
opportunity for cost reduction and enhanced 
competitiveness and profitability. Statistics show 
that some thirty percent of labor dollars expended 
annually in construction projects are wasted. 
The issue of quality 1S becoming a competitive force. When 
times are tough, consumer purchases are based increasingly 
on the durability and quality of the product and the price- 
quality relationship becomes much more important. Total 
quality management has become a trend in United States 
industries and will continue to grow in the construction 
industry as well. Those companies that do not use these 
principles will fall behind the industry standard. Further, 
many companies in other industries which contract out 
services and construction will increasingly require their 
contractors to have implemented total quality management 
programs. Suppliers for construction companies must also 
become more active. Typical, adversarial relationships will 
begin to disappear as ideas like partnering and selective 
bidding type contracts increase. Even more formal 
partnering will begin to increase in popularity, such as 
design-build contracting. This type of contracting will go 


to the larger firms with more resources and experience. 


Just as the Japanese are on the verge of using virtual 


Mone Contractors Management Journal 2. 
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moality to let customers design their own cars, larger 
Wesien/,construction firms will use this technology to sell 
Biel Services. As companies consolidate, they will invest 
in employees and the work force will get older, more 


permanent, experienced and more productive. 
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CHAPTER NINE 
CONCLUSION 


TOTAL QUALITY MANAGEMENT IMPLEMENTATION RECOMMENDATIONS 


Institution of an integrated approach to total quality 
management and quality assurance/quality control is vital to 
the success of today’s companies. The development of a 
total corporate quality management program should be 
accomplished after thoroughly investigating the different 
approaches offered by various consultants/theorists and the 
aspects of each one as applied to the specific needs of the 
company. Education of management personnel should be 
accomplished first, as managers must fully understand and 
support the total quality management process and actively 
participate in its implementation. Both the technical and 
humanistic aspects of total quality management must be 
addressed in the training effort and training should be 
tailored to the job functions of each employee. Use of 
pilot projects during the early stages of implementation is 
necessary to obtain an indication of management and employee 
acceptance of total quality management. lWerOrders wO7ereace 
a team attitude toward improving quality, companies should 
strive to develop closer, more productive relationships 


among owners, contractors, subcontractors and vendors. 
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The company needs to have an overall philosophy that 
encompasses plans for improvements and makes company 
decisions based on facts. The company needs to pursue 
continuous improvement while maintaining a long-term 
perspective. Improvement will have to be made both in the 
processes and the organizational system within the company 
in order for the total quality management program to be 


Sirecessiul. 
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Jow Ritz-Carlton Won | 


THE BALDRIGE & 


APPENDIA~B 


AWARD 


An unswerving focus on continuous 
mprovement helped this luxury hotel 
hain land the biggest prize in quality 


management. 


BY EDWARD WATKINS 


"{ he Ritz-Carlton Hotel Co. has 
done what many people 
thought no hotel chain could 
do. Last month, the Atlanta- 

chain became the first hotel com- 

to win the coveted Malcolm 

e National Quality Award. 

gress created the award in 1987 to 

fe and recognize quality achieve- 

in U.S. businesses. Named after 

» Secretary of Commerce Malcolm 

ze. an early proponent of Total 


y Management (TQM) in the. 


ace, it is regarded as the ultimate 
mong those U.S. companies that 
hemselves on the quality of their 
ts and services. 

ining the Baldrige Award estab- 
hat Ritz-Carlton Hotels is not just 
uxury lodging, but about provid- 
2rv reliable product that gives our 
an exceptional value for their dol- 
vs a proud President and Chief 
ing Officer Horst Schulze. ~And 
‘ou think about it. that describes 
: meaning of quality.” 

carlton was a finalist in last year's 
tition. This year, 90 companies 
i for the award in one of three 
ies: manufacturing. service and 


EDITOR 


with the founding of the firm in 1983, 
when parent company W.B. Johnson 
Properties bought the U.S. rights to the 
Ritz-Carlton name. The company cur- 
renuy operates 23 properties in the U.S. 
and two in Australia. 





President and COO Horst Schutze. 


“At the company’s founding, it was 
clear that there was no single supplier of 
quality hotels in multiple locations that 
met consistenuy high standards for tran- 
sient guests and provided uniformly su- 
perior products and services for meeting 












a commitment to fill that role with qual- 
ity products and services that do what 
we say they will do.” 

By 1987. Ritz-Carlton was recognized 
as one of the best luxury hotel chains in 
the industry, but Schulze wanted more. 

“We asked ourselves how we could 
become even better than we were,” says 
Schulze. ~The hardest thing for me to do 
was overcome my ego and admit that I 
really didn't know how to take the com- 
pany bevond where it was. Once we did 
that, the job became easier.” 

The company closely examined sev- 
eral early Baldrige winners such as Mil- 
liken & Co. to learn how they instituted 
quality improvement programs in their 
operations. From there, Ritz-Carlton 
plunged head-first into TQM with aston- 
ishing results. In 1991, it received 121 
quality-related awards and eared in- 
dustry-best ranking from all three major 
hotel-rating organizations. Independent 
research commissioned by the chain 
shows that 97 percent of its customers— 
both transient guests and meeting plan- 
ners—aren’t just satisfied but say they 
have a ~memorable experience” when 
they stay at a Ritz-Carlton. 

T7 ven though running a hotel is one of 
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tz-Cartton Paim Beach is one of the chain’s grand luxury resorts. 


ire able to apply many of the qual- 
‘trol principles that manufacturing 
nies use tO monitor and improve 
roducts. Of course. the challenge 
Tvice Company is to create excel- 
with people rather than with ma- 
of raw materials. 

av people think vou can't wansfer 
lality improvement techniques 
in manufacturing to the service in- 
es.” savs Mene. “In all busi- 
—whether it’s a factory or a ho- 
ork gets done by transforming 
ids. materials and people into a 
ct or service. In both environ- 
‘work is processed through a svs- 
nd management must decide 
lit's going to concentrate its ef- 
|, manufacturing plant probablv 
{ more time on machinerv and 
jils. whereas we're more con- 
#with the flow of people coming 
i organization.” 

$utz-Carlton approach to quality 
fon a number of basic but com- 
jinciples. many of them drawn 
tditional TQM theory. 

ehieve its goals. the company re- 
meveral kev quality initiatives: 
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correct them immediately and then 
report them to management. 

“When things go wrong in a pattern, 
some aspect of the process is probably 
out of control,” savs Mene. “It’s up to all 
employees to spot those problems and 
help develop ways to prevent them in 
the future.” 

The company trains, coaches and en- 
courages employees to prevent break- 
downs in service before they happen. 
All Ritz-Carlton employees receive at 
least 126 hours of training on quality 
topics. Much of the schooling centers on 
the company’s Gold Standards, which 
include a motto (“ladies and gentlemen 
serving ladies and gendemen”), three 
steps of service and 20 “basics.” 

Mene views the company’s quality im- 
provement effort as an investment rather 
than an expense. What drives up costs in 
hotels. Mene argues. is the cost of re- 
peating service that should have been 
done right the first time. Most properties 
maintain a safety margin of employees 
on duty at all times just to correct prob- 
lems, because management knows that 
service isn't always provided correctly 
the first time. 


BThe camnanv'’e tan ewarntivee 


| tive. The officers are much more than 


cheerleaders when it comes to quality; 
thev each spend at least one-fourth of 
their time on quality issues. 

-Thev spend a lot of time working on 
wavs (to improve our product bv talking 
to as many guests and emplovees as 
possible.” says Mene. The chain's 14 top 
executives also meet weekly as a senior 
management quality team to review 


' quality standards and performance, indi- 


cators of guest satisfaction. market 


1 growth and development and profit and 


competitive status. 

The executive team's involvement in 
quality issues is most evident at the 
opening of a new property. Rather than 
soft or phased openings with shake- 
down periods to iron out operational 
bugs. Ritz-Carlton hotels open all at 
once. and management expects every- 


m@ thing to be right when the doors open 


for the first guest. 

To see that it is done. a specially se- 
lected start-up team picked from the 
staffs of other hotels makes sure that all 
facilities, services and systems are in line 
with Ritz-Cariton standards. 

A “seven-day countdown control 
plan” synchronizes all steps leading to 
the opening. During that week. Schuize 


- and the other senior leaders work at the 


hotel. coaching and testing the new em- 
lovees on the chain’s Gold Standards. 
The company meticulously 
gathers data on every aspect of the 
guest’s stay to determine if the 
hotels are meeting customer ex- 
pectations. 

Kev to the research are the daily quality 
production reports that identify all prob- 
lems. defects and waste reported in each 
of the 720 work areas in the chain's sys- 
tem. The data compiled ranges from the 
time it takes for housekeepers to clean a 
room to the number of guests who must 
wait in line to check-in. 

The reports are the chain’s early-wam- 
ing svstem to detect recurring problems 
for which it must develop prevention 
plans. “We make about 100,000 cus- 
tomer contacts every day, and if every 
one of those encounters is done cor- 
recuy. the customers are always happy 
and we have no waste,” says Mene. 

The chain relies on technology to 
keep comprehensive computerized 
guest history profiles on the likes and 
dislikes of more than 240,000 repeat 
guests. Researchers survey more than 
25,000 guests each year to find ways the 
chain can improve its delivery of service. 
M@The company recognizes and 
rewards employees for contribu- 
tions to continuous improvement 
In all levele af the nroanizatinn annual 
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"When local zoning regulations forced 
| ‘the hotel 1 to clase the tenr, Freni went to 
~ Ritz-Carlton President and COO Horst 
‘Schulze. to propose The Pavilion as a 
| “permanent replacement. “We had all 
he rn this thing evolve into a huge hit. 
pot jast in our meetings business but in 
ae local social community as well.” 
_| Freni says. “The company was all for 
:} -Sontiming that success.” 
“SHe and Schulze put together a budget 
combined company funds with the 
3 own Capital. 
7ith Financing in place and The Pavil- 
fan's ‘shell under construction, Freni 
fit the input of longtime customers 
Giding what the building's guts 
, suid be. He also pulled drawers of 
es and catering files to determine how 
Js) fds ‘qistomers had used the ballroom, the 
oS: a the ppm and the grounds over the years. “I 
ope tealized we needed to incorporate fea- 


verformance. Members of work teams 
an also share in bonus pools when 
oluuons they recommend to qualitv- 
elated problems are successfully 
nplemented. 
B Ritz-Carlton asks its suppliers 
o join the chain in adopting the 
rinciples of TQM. As part of its 
upplier certification program. Ritz- 
arlron asks potential vendors to 
onduct self-assessments of their 
ualitv efforts. The chain categorizes 
endors as either not-acceptable. 
cceptable. certified or as full partner. 
“We only want to deal with suppliers 
Jat are capable of contunuous improve- 
lent.” savs Mene. “Ulumatelv, we choose 
ippliers on their quality standards. not 
ston their price tags.” 
| Ritz-Carlton empowers its 
mployees to “move heaven and 
arth” to satisfv customer needs. If a 
aest has a need or a complaint or if a 
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‘rvice problem anses. employees must -RReee ee ‘a i res Rig rourcaly sf before in a ho- 
op what they re doing and dO [BRRNmIRss Ape een otis foettal lroom—things that allowed for ex- 
hatever it takes to provide gases On weet SE ne Era it apace aa or = Rexbility,” he says. 

nstant pacification.” ek Y / ial Freni, his customers and its de- 
At each hotel. the executive = eee, i le bars ers created in The Pavilion are 
ymmittree doubles as a senior » y flexible ceiling and a state- 


or ewer 


aN, lighting system. Painted mid- 
ac Seah Io is inset with hun- 
Be lights | that give the 


halite, 2 pe 
Nee mi * 
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7 ghting RA point. your) 
pire rth fon. is really your only limita- 
- j says. The computer-oper- 
attaches to motorized ceil- 

F sections that can be raised or 
mvered to create a tiered or patterned 
Bec. Pabric panels hang across the 
rp: n 


uality management team. 
Iso. a qualitv advisor at each 
orel—usually someone with 
yerations Or personnel expen- 
ice but trained in TQM—acts 
-an advisor to the team to fa- 
litate the quality process and 
make sure managements fo- 
Is Slavs ON qualitv issues. 
| °" will winning the Na- 
uonal Quality Award help 
tz-Carlron in the lodging mar- Ming ta form 2 visual “curtain.” 
tplace? ; oerbe lighting system also enables event 
-Mavbe there's no tangible marker ad- ((SisgieeaRo Eat stiuearsterce a. 2 ‘penners to adjust portions of the room 
intage.” says Mene. “but by going [apaneeseammnaines peat. S77 td igh point specific tables and speakers. 
rough the Baldrige selection process. a The hotel's A/V department can create 
e now have a road map thar will heip templates » of company logos and theme 


aA ee ~ e =) gate 2 P = ° : cS am = bad ene wee R . r ray) 
; be more competitive and contunu- Ia EOP SCLIN IL. 1. ity e ecorations that are projected on 
isl improve our product.” onic). CL eee +: apres ee seni Instead of ornate wallpaper. 
Schulze believes the award firm|\ [Ri —nnincie sma eatin are } painted plainly to reflect 
ee . ; : - Z 2 °C res Aes ee st Le A 

entifies Ritz-Carlton as the hotel com- EE re iT ae ibe: angi g bues of the spouights. 

iny that guests can count on if they i (> te See Sa . 3, ko the resort's main building by 
ant a reliable product and value for ee “s,ft ee ore gett dit ierranean-style courtyard, the 
eir dollar. ae | ae ry Pavilion includes a 10,000- 
“Thousands of companies are becom- iia gig. F "te fee. mecting/event level and an 

i . | ; ae sSehitid terre! “at 12,000 feet. Th 
g involved in the quality movement. i -t052 | Soe a pede PLT es iz, square feer. ine 
oe > a Theta he Z re dinn ,000 

id to the people in those firms Ritz- Ae De Oo creat ama 800 for er or 1 ina 
irlton will become a kev supplier be- ; er re ee ohe iF ig 50°” aryl “seating configuration. Its 
use they know we offer a product thev : pcremcet fre eich ‘apea accommodates 130 booths 


earores electrical and water outlets. 
most important thing about The 


ill 


eric L*™ says Preni, “is that we listened 


n count on.~ 
Topping the winning of a Baldrige 


vard will be a tough chore. but the Jaane CaS: 25 Ee Z, ras gee es 3 — 7 

ain has set its sights even higher: by —iayume i MEL a distalted alr [ibe tb customer. Consequenuy, we buut 
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APPENDIX C 


THE SHEWHART CYCLE’ 





What could be the most important 
accomplishment of this team? 
What changes might be desirable? 
What data are available? Are new 
observations needed? If yes, plan 
a change or test. Decide how you 
will use the observations. 


Search for data on hand that could 
answer the question propounded 
in Step 1. Or, carry out the change 
or test decided upon, preferably on 
a small scale. 


Step S. Repeat Step 1, with knowledge accumulated. 
Step 6. Repeat Step 2, and onward. 


—Deming, Out of the Crisis 
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APPENDIX D 


Selected Charts and Diagrams Demonstrating 
How Data Transformed by Statistics Can be Used 


Cause-and-Effect 
Seven 
Helpful 
Charts 


Flow Chart Pareto Chart 


Run (Trend) Chart 


Control Chart Scatter Diagram 


Variable 2 


Measurement Time 





—Diane Ritter 


Excerpts from The Deming Management Method by Mary Walton 
(pages 98-113). 
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Cause-and-Effect: ‘‘Late for Work” 





Ishikawa, whose Guide to Quality Control was written for Japa- 
nese workers and is now the most widely read book on basic 
statistics for quality in the United States, outlines these benefits 
from cause-and-effect diagrams: 


1. The creation process itself is educational. It gets a discussion 
going, and people learn from each other. 

2. It helps a group focus on the issue at hand, reducing com- 
‘plaints and irrelevant discussion. 

3. It results in an active search for the cause. 

4. Data often must be collected. 

5. It demonstrates the level of understanding. The more com- 
plex the diagram, the more sophisticated the workers are about 
the process. 


6. It can be used for any problem.* 
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In an actual case, a hospital used a cause-and-effect diagram to 
examine the reasons why patients were receiving meals that were 
different from the orders they had placed. Afterward, the hospital 
staff targeted some of the causes for data collection. 


Cause and Effect: “Wrong Hospital Meals” 





—GOAL, Memory jogger 
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Flow Chart: ““From Bed to Work” 


Start coffee 


ower 


Clothes Ready : Iron Clothes 


Get Dressed 


Eat Breakfast 


Read Paper 





Bathroom Available < - Wait 
Sh | 
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Pareto Charts 


Pronounced pah-ray-toe, these are among the most commonly 
used graphic techniques. People will speak of ‘doing a pareto” or 
say, “Let’s pareto it.” This chart is used to determine priorities. 
The pareto is sometimes described as a way to sort out the “vital 
few” from the “trivial many.” 

Suppose, in our continuing example of a morning routine, you 
would like to leave the house at 8:15, arriving at work by 8:45, so 
as to have a fifteen-minute period in which to relax—or a cushion 
against being late—before work begins at 9 a.m. More often, you 
leave by 8:30 a.m. and barely make it. You decided to keep track 
of the things that interfere with your departure for sixty days. 
You are sure that waiting for the bathroom is a major cause. And 
you know that getting caught up in reading the paper is a delay. 
So is the pesky garage door, which occasionally sticks. Sometimes 
you can’t resist hitting the snooze alarm. 

In your research, you might use a checklist, a good way of 
collecting data. 

Here are some possible results: 


Conditions That Might Cause Lateness 
(Some days have more than one occurrence) 


NUMBER OF 

CAUSE TIMES 
Reading paper (more than : 

ten minutes) 45 
Bathroom delay 20 
Snooze alarm 8 
Garage door 3 
Having to iron 1 
Other reasons 9 


These incidents could be displayed on a pareto chart. 
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Pareto Chart: “Conditions That Might Cause 
Lateness”’ 


Bath Snooze Door 





As a result, you might make some changes. Switch to an after- 
noon paper. Get up earlier. Buy a clock without a snooze alarm. 

At the printed circuit board plant, management organized a 
safety campaign at the employees’ request. A team gathered data 
on accidents, then used a pareto to diagram the findings. Eye 
injuries were more common than any other. The team then re- 
searched causes and again made another pareto chart. The largest 
number of eye accidents occurred during the process of clipping 
the wire leads of components after they were soldered to the 
printed circuit board. In this fashion, pareto charts can be used to 
narrow down problems. 
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Pareto Chart: “Types of Injury”* 





Types of Injury Causes of Eye Injury 
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—GOAL, Memory Jogger 


Run Charts : 


A run chart is perhaps the simplest of the statistical tools. Data 
are charted over a period of time to look for trends. Sales per 
month over a period of a year is a typical use. 

A run chart could be used to track the number of minutes it 
takes to get to work. You discover that it always takes longer on 
Monday, and accordingly you allow more time. 
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Run Chart: “Getting to Work on Time” 
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A hospital found that its emergency room was often either 
overstaffed or understaffed. It took the data it already had on 
emergency room cases and made a run chart. Admissions had 
been highest during January, July, September, and December. 
One might speculate that holidays and weather were a factor. The 
hospital decided it needed more information, investigating past 
years to see if the same pattern existed. It also used the run chart 
as a guide for conversations with the admissions staff. 
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Run Chart: “Emergency Room Admissions” 


ETT ETAT TL 
ALL VAANA LE 
NAL LT AYA 

tte 





Number of Admissions/Day 


—GOAL, Memory Jogger 


Histograms 

A histogram is used to measure how frequently something oc- 
curs. Suppose, for example, you are wondering just how much 
time you should allow for the drive to work. On good days you can 
make it in fifteen minutes. Every so often, you hit a traffic jam, and 
it takes forty-five minutes. What is “normal”? Clearly, not the av- 
erage of the two. To find out, you might—if you're really commit- 
ted to this project—collect data for, say, a hundred working days. 


Hypothetical Commuting Times 


15 16 20 15 18 17 20 18 17 19 23 20 21 21 16 15 17 21 17 17 
18 16 22 25 17 16 19 19 18 17 25 18 16 17 17 16 15 22 20 17 
16 15 18 17 17 16 19 18 19 20 24 27 17 19 22 16 18 21 20 24 
18 22 22 18 17 18 19 17 21 24 18 15 19 20 23 22 19 18 17 21 
32 22 18 20 21 19 20 24 16 17 18 20 2 20 20 19 18 15 19 20 
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The data show that the longest trip was thirty-two minutes; the 
shortest, fifteen. All but two of the trips. fell between fifteen and 
twenty-five minutes. On a histogram, there is a distinct curve. 


Histogram: “How Long to Get to Work” 
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Travel Time to Work 


A print shop was receiving complaints about the quality of its 
finished product. Some customers thought the print wasn’t dense 
enough. The shop measured the density over a period of time, 
then organized the results by frequency on a histogram to see 
where the bulk of the measurements fell. 
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Histogram: “Print Density”® 





90 1.00 1.10 


Black Density of Print 


—GOAL, Memory Jogger 


Scatter Diagrams 


A scatter diagram is a method of charting the relationship be- 
tween two variables. 

Continuing our example, suppose your office has just inst- 
tuted flextime. You may come to work anytime between 7:30 and 
9:30 a.m. and leave eight and a half hours later. You would like to 
choose your hours to minimize drive time. 

Over the next month, you leave the house at various times 
between 7 and 9 a.m. and record how long it takes you to get to 
work. On a scatter diagram, the two variables show a distinct 
relationship. 
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Scatter Diagram: “Drive Time” 
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Time Leaving House 


Leaving before 7:30 or after 8:30 greatly shortens the trip. You 
much prefer leaving later, and it eases competition for the bath- 
room. You tell your boss you will work from 9:30 a.m. to 6 P.M. 

A manufacturer wanted to know whether there was a correla- 
tion between shelf life and the stability of his product. A scatter 
diagram showed that indeed there was. 

In business, a scatter diagram might be used to chart the rela- 
tionship between a worker's training and the number of defects, 
between moisture content and durability, between light levels 
and computer errors. 
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Scatter Diagram: “Active Ingredient Stability” 





M.G. Active Ingredient Per Sample 
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—GOAL, Memery jogger 


Control Charts 


Dr. Deming often talks about the need to use control charts to 
analyze processes. The purpose, he emphasizes, is “to stop peo- 
ple from chasing down causes.” Properly understood, a contro! 
chart is a continuing guide to constant improvement. Control 
charts are easy to use and certainly not beyond the capabilities of 
most workers. But even experts, notes Dr. Deming, on occasion 
“find them extremely difficult to interpret.” 

Writes Dr. Deming on this subject, “The production worker 
requires only a knowledge of simple arithmetic to plot a chart. But 
he cannot by himself decide that he will use a chart on the job, 
and still less can he start a movement for use of charts. 

“It is the responsibility of management to teach the use of con- 
trol charts on the job [ongoing] where they can be effective.” 

He sounds this cautio ‘note: “Proliferation of charts without 
purpose is to be avoided.” 
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